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PREFACE TO THE REVISED EDITION 


Tur bGsk-has been re-written so as to meet modern 
requirements ; and the changes introduced are in -accord- 
ance with the recommendations contained in the ‘ Hints 
and Suggestions ’ of the Educational Department. 

‘The special features of this edition are— 

1. The Four Simple Rules are graphically illustrated, 
and the student is from the beginning introduced to the 
use of ‘ squared paper.’ 

2. Decimals are treated before Vulgar Fractions ; and 
metric weights and measures are used to illustrate decimal 
notation and the Four Rules. 

3. Vulgar Fractions and the Four Rules are copiously 
allustrated by diagrams. 

4. After the Compound Rules, ideas and methods of 
approximation and errors of measurement are introduced 
and the idea of working within certain limits of error is 
developed, 

5. A chapter is devoted to the treatment of Easy 
Graphs and Statistical, Conversion, Proportion and Simple 
Interest Graphs find a place. 

6. Greater importance is attached to Oral Examples : 
they precede written work, and are such as can easily be 

worked mentally. 

7. Graphic and Practical exercises are given through- 
- out the book. 

8. Anearly attempt is made to accustom the pupils 
to the use of symbols for generalized numbers. 
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9. Methods for shortening labour and securing rapi- 
dity receive special attention. 

10. Drawing to scale and Decimalization of English 
and Indian money are introduced. 

ll. The pupils are made to construct for themselves 
tables of square and cubic measures and the multiplication 
tables of fractions. 

12. At an early stage the Unitary Method is employed ; 
but subsequently such examples are treated under Propor- 
tion; and since fractions represent ratios, they are worked 
by determining the ‘ Multiplying Fraction’. 

13. A chapter on Elementary Ménsuration has been 
added. 

The materials necessary for the Practical exercises are 
such as are within the easy reach of the pupils; and the 
Graphic exercises can be done by using Macmillan’s 
Beginner’s Set of Mathematical Instruments. Coloured 
crayons may be of immense value in the hands of the 
practical teacher. 

The teacher should carefully lead his pupils to construct 
‘for themselves the various rules or processes, and not allow” 
them to be blindly committed to memory. 

It is hoped that the improved methods of teaching intro- 
duced will serve to create an intelligent interest in the ety 
of the subject. 

Any suggestions for the further improvement of the 
book, or any corrections, will be thankfully received. 


MADRAS, J fom. 
February, 1910. 
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Further the numbers must be of the same order; for we cannot 
at once add together 15 tens and 15 units; but we must decompose 
15 units into 1 ten and 5 units, and add these to 15 tens and obtain 
16 tens and 5 units; or express 15 tens as 150 units and adding 
15 units, get 165 units. 


The numbers to be added are called addends, and the sin- 
gle number representing the result of addition is called the 
sum, total, sum-total, or amount of the given numbers. 


The sign + (plus) isthe sign of addition ; thus 4 + 9 means that 
9 is to be added to 4. 


14. The sign of equality (==) is used to denote the 
result of an operation. 


Thus 4 --+ 9 = 13 means that the result of adding 4 and 9 is 13 ; 
and is read 4 plus 9 equals 13. 


15. The addends taken in any order give the same total. 


Take three pieces of paper, 4 inches, 9 inches and 6 inches long 
respectively and mark them A, B and C respectively. Arrange them 
in astraight line in as many different ways as you can and find the 
totals in each case. What is it? What is the inference? 

4+9+6=4+6+9=9+64+4=64+44+9=64+9+4+4=l19. 

This truth may be Stated generally thus: 

If a, 6 and ¢ denote any three numbers, 

a@at+t6tematctbé=s=btetasct+bta=cet+a- os. 


16. Squared paper* is paper that contains a net work 
of small squares, all equal to one another. 


It will be seen that each line on the squared paper is divided _ 
into inches and each inch is divided into ten equal parts, called 
tenths of an inch or into eight equal parts called eighths of an inch. 


17. Graphic representation of simple addition on 
squared paper. 


If aside of one of the small squares in Fig. 1 denotes 1 unit, a 
length of 17 units will be represented by AB and a length of 9 units. 
by CD. 

Place CD in the same line and continuous with AB as in the 
figure. Then the sum of the two lines is AD, which contains 26. 
units. Therefore 17 + 9 = 26. 


* The teacher should explain the meaning of a square and how 
a sheet of paper is ruled so as to make it a squared paper. 
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18. Illustration by Rectangles.* 


Let each square denote 1 unit. Take the rectangle ABCD 
containing 9 squares. Then ABCD represents 9. units; and the 
rectangle EFGH which contains 8 squares represents 8 units. Place 
the rectangle EFGH alongside with ABCD so that EH falls on BC | 
as shewn in Fig. 2; and count the number of squares in the rectangle 
AFGD formed by the two rectangles. It contains 17 squares; and 
therefore 17 units. Therefore 9 + 8= 1/7. 
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Practical Exercise. 


1. Let the pupils cut pieces of paper of different lengths and 
let them use them to learn addition of two or more numbers. 

2. Let the pupils use coloured crayons on squared blackboard 
to find the sum of (1) 12+-18, (2) 21-+-19, (3) 9+12+10, (4) 12+13+-14. 

3. Use squared paper to find the sum of the following by 
drawing. 

(a) straight lines, (6) squares, (c) rectangles :— 
(1) 13 +.10: (2) 47) +: 14. (3) 25+ 15. (4) 27 + 19. 
(5) 7+9+8. (6) 12+6-+9. (7) 144+12+7. (8) 19+11410. 





* The teacher must explain what a rectangle is and that a square 
is a particular kind of rectangle. 
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19. Explanation of the ‘ Carrying’ in addition. 
EXAMPLE. Add together Rs. 30,759, 8,976, 56,789 and 675. 


Adding the units, the sum is 29 units; decom- 
en pose 29 units into 2 tens and 9 units; place 9 in 
Th.Th.H.T.U. the units’ column and 2 in the tens’ column to be 
——— added with the tens. 


~- 





Sicthety Ome The sum of the tens is 29 tens; decompose 29 
S 9 7 6 tens into 2 hundreds and 9 tens; place 9 in the 

5 6-7 8 9 tens column and 2 in the hundreds column to be 
6 7 5 added with the hundreds. The sum of the hun- 

Ly 2) 2 dreds is 31 hundreds; that is 3 thousands and 1 


—————-—— hundred. Write 1 in the hundreds’ column and 
9 7 1 9 9 3in the thousands’ column ; «and so on. 
The sum is Rs. 97,199 


; Note.—The numbers in small type are intended only to shew the 
figure ‘ carried ’ and not to be written in actual working. 


The addition of these numbers may also be done horizontally 
- without writing them in columns, i.e. without. placing the units 
vertically under units, the tens under tens and so on. But care 
should be taken to add units to units, tens to tens, hundreds to 
hundreds and so on. 


20. To test the accuracy of the result of addition, add 
the columns from bottom to top and then from top to 
' bottom ‘andsee ‘if the two‘ totals*agree. It the numbers 


are written horizontally, add from left to right, and then 
from right to left; and see if the two results are the same. 


21. To secure speed in Addition, the following is a 
good method :— 


Take any number and to it add any other number; and 
go on adding the same number till you get to a given total. 


EXAMPLE. Take 9, add 6, and continue to add 6; thus 9, 15, 
21, 27, 33, up to 105. Or take 13, add 9 and continue to add 9; thus 
13, 22, 31, 40, etc. ! 
The following is another method :— 
Write in a line any numbers at random ; and practise 
adding them up. 
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Write 7, 9, 11, 13, 8, 9, 6, 15, 12, ete., and add thus: 
16, 27, 40, 48, 57, 63, 78, 90, etc. 
The second line is intended to shew the mental process and should 


not be written down. ; 
EXAMPLES.—ORAL. 


Continue the addition of the following numbers, till you are asked 
‘by the teacher to stop. 
lee, t2, L/3 oe 
6, 14, oa 30 
uv; 16, 23; 30 
be 20, Zo 38 
13, Zi ao 37 
13; ai Zi; 33 
17,3 1°26, 35; 44. 
16, 28, 30, 377m 


ne 


EXAMPLE, Find the value of 47 -+ 29. 
Proceed mentally thus : 40 -i- 20 = 60; 7 +916; 60+ 16=76. 


‘ 


.  EXAMPLES.—ORAL. 
Find the value of— 


aphid Oe ee a. Se 27+. 17." 4. 30+ af. 
5. 57 46257) 6b) SF 21: OAL! § 98-32! * 8. 97 + 43. 
O).. "SB 27. 70.) 40 +36. 3 Ia 374 394, 12. 47 52h 
Bee ad ae 14S 20T 4 SO ed SI ese aie 329 Aer els 
v22. Subtraction is the process of finding how much one 
number is larger or smailer than another number of the 
same kind. | 7 
This may be done by finding how much must be taken away 
from a given larger number to be equal to another smaller number, 
or by finding what number has to be. added to a given smaller 
number to make up another larger number. 


23. The number that has to be eR the smaller 
number is called the subtrahend ; the number from which 
it is subtracted, the larger number is called the minuend ; 
and the result of the operation is called the difference or 
remainder. ih | 

The sign — (minus) is the sign of subtraction and shews.that the 
quantity following it should be subtracted from the quantity Oe 
It. 

Thus 15 gar 9 means that 9 is to be subtracted thor 15. 


( 
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24. Graphic representation of simple subtraction. 


Let each square consisting of four small squares in Fig. 3 
represent 1 unit.. Then the rectangle ABCD which contains 15 such 
Squares represents 15 units and the rectangle EFGH which contains 
9 such squares represents 9 units. 

The shaded part of the rectangle ABCD contains 9 squares and 
is therefore equal to the rectangle EFGH 

The remaining part of the rectangle ABCD contains 6 squares 
and therefore represents 6 units. 

-. 15 units — 9 units = 6 units. 

1s) ==6 
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Practical Exercise. 


1. Measure a piece of paper 12 inches long and cut off a piece 
equal to 7 inches, and find the remainder. 
2. Mark out 17 squares on the blackboard. Rub out 9 of them. 
What is the remainder ? 
3. Draw on squared paper a length of 25 divisions; cut off a. 
part equal to 13 divisions. How many remain. 
4. Use squared paper to find the difference between — 
(1). 19'andl3. (2) 27 and 1s. 7. (207 S0.and" aioe ol A) ee ee 
5. Use squared paper to find the value of 
(1) 15—6—5. (2) 21—8—~7. (3) 32—13—12. (4) 35 —9—15. 


25. Explanation of the process of Subtraction by De- 
composition. 


EXAMPLE. What sum has to be taken from Rs. 875 to 
be equal to Rs. 686 ? 
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In other words, from Rs. 875 subtract Rs. 686. 
From 875 = 800 + 70 + 5 = 800 + 60 + 15 = 700 + 160 + 15 
take 686 = 600+ 80+ 6 





Ans. Rs! 189. 100+ 80+ 9 


This may be written thus :— 


5 units cannot be taken from 6 units ; sodecompose- 


Fd. EU 7 tens and 5 units into 6 tens and 15 units; 15 units 

Rs. Boo — 6 units = 9 units; write 9 inthe units’ column. 
==) fal 5 8 tens cannot be taken from 6 tens ; decompose 
Pay 62286 8 hundreds and 6 tens into 7 hundreds and 16 tens ; 








16 tens — 8 tens = 8 tens; write 8 tens in the tens’ 
Rs. 4d¥ 89 column. 7 hundreds — 6 hundreds = 1 hundred ;. 
write 1 in the hundreds’ column, 


26. The addition of equal numbers to the minuend and. 
subtrahend does not affect the difference. 


Mark out 15 squares on the blackboard and rub out 8 squares. 
What is the remainder ? 


Next mark out 15 + $ or 20 squares; and then rub out 8 a 5 or 
13 squares. What is the remainder now ? 


2 


Are the two remainders the same? What is the inference ? 


HXAMPLE. 15 —8=7; also 20 — 13 =7, where 5 is added both. 
to the minuend, 15, and to the subtrahend, 8. 


We shall now apply this truth to find the difference 
between 875 and 686. 


6 units cannot be taken from 5 units. Add 





Heb V 19 units to the 5 units in the minuend; also. 
By Sal add 10 units (or 1 ten) as 1 ten tothe 8 tens in 
Oro 5.6 the subtrahend. 

—— 9 tens cannot be taken from 7 tens. Add 10 
Mae: tens to the 7 tens in the minuend ; and 10 tens. 
See LS (or 1 hundred) as i hundred to the 6 hundreds. 
fe att in the subtrahend. 

—_-—— All this should be done mentally and only 
ie. 8-9 the remainder should be written. 


This method of finding the difference is called the method of 
Subtraction by equal additions. 


| 
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27. ‘The Complement of a number is the difference be- 
tween the number and a unit of the order next higher to that 
number. 


Thus the complement of 8 is 2, and the complement of 79 is 21. 
Also 8 with its complement 7, makes 15; and 6 tens with its 
complement 5 tens make 11 tens. 


28. Subtraction has already been. explained as the 
process of finding how much must be added to the subtrahend 
to make up the minuend (Art. 22).’ 

For example, to find the difference between 8 and 5 is to find 
‘the number that has to be added to5 to make up 8. We usually say 
») from 8 is 3; but we also know that 3 has to be added to 5 to make8, 

Finding the difference by this method is called Subtraction by the 
‘method of complementary addition. This is also known as _ the 
Austrian method : and is useful for rapid work in some of the subse- 
‘quent rules. 

We shall now illustrate this method by an example. 

Take the example—What should be added to 686 to get 
875? oy ean | 
875 6 and its*complement 9 make 15; write 9 and carry I] 
‘686 (ites. 1 tenyfrom’15) ; 8 and.1;.9 ;-9 and its: complements 
— make 17 ; write 8 and carry 1 (i.e. 1 hundred from 17 tens) ; 
139 Ans? .-7 and ft, 8; write’ hb. 

29.. To test thé accuracy of the result’ of subtraction, 
add the remainder to the subtrahend and see if you get the 
minuend. 

30. Addition and subtraction in one operation. 


EXAMPLE. . Subtract the sum of Rs. 4635, 9789, 8567, 
4686 and 7654 from Rs. 76123) 


Rs. 76123 Mental Steps. 

——-- Dy 17, .20,,. ads and 2, 33; write 2 and carry 3 
4635 &,. 16522850, 3a-* and Wade et en eee 
G780 TG. 16, 21. 28 Bh and 7 Oe ee ee ee 
8567 31; 15; 28 ibe eo0,? ANC ge ie. oT ties clans 
4686 BATU Sy, Car dens at kes 
7654 


Cee 


‘Rs. 40792 
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EXAMPLES.—ORAL., 
1. How Abe rupees must be added to 12° rupees to make - 
(1) 15, (2) 20, (3) 25, (4) 30 rupees ? | 
2. What must We added to 9 to make (1) 15, (2) 21, (3) 27,, 

(4) 32, (5) 37, (6) 40? 
3. A purse contains 15 rupees ; how many rupees must be taken 


away so that only 6 rupees may be left ? 3 , 
4. What must be subtracted from 21 to get (1) 8, (2) 15, (3) 12,. 


(4) 17 as remainder ? 
5. What weight must be added to 13 palams to make up 40: 


palams ? 
6. A purse oma 100 rupees; how many rupees must be: 


taken away so.that there may be 60 rupees left ? 


EXAMPLES. II. 

1. Two persons A and B have together a lakh of rupees ; 
A has Rs. 49,796. What has B? | 

2. Govind has Rs. 8,799 and Rama has Rs. 5,021 less. 
than Govind; what has Rama? 

3. A is worth Rupees one lakh and fifty thousand : ; “arith 
B, C and D are worth respectively Rs. 25,250, 37,750, .and 
45,675. How much is A worthmore than B, Cand D together? 
- 4. The total population of a certain country is 30 crores. 
The population of four of its provinces is respectively, 35 
millions, 300 Jakhs, 424 millions and 1374 lakhs. What is. 
the population of the rest of the country ? 


ESRD ce 


Example. Find the value of 47 — 29. 
Proceed mentally thus: 47 — 20 = 27; 27 —9 = 18. 


EXAMPLES.—ORAL. : 
1. I have Rs. 70 and give away Rs. 36. What have I left ? 
2. The greater of two sums is Rs. 81, and their difference 
Rs. 19; find the smaller. 
3.. Gopal and Krishna have together Rs. 129, oe has Rs. 58; 


what has Krishna? 
4. Rama and Govind have together Rs. 23 35, Rama has Rs. 152s 


‘how much has Govind ? 


| 
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EXAMPLE. A piano, table and carpet cost Rs. 750; the. 


piano and table cost Rs. 625; and the table and carpet cost. 
Rs. 175. Find the price of each. 


The piano, table and carpet cost Rs. 750. 
But the piano and table cost Rs. 625, 
.. The carpet costs Rs. 750 — Rs. 625 or Rs. 125. 
But the table and carpet cost Rs. 175. 
.. The table’ costs Rs. 175 — Rs. 125 or Rs. 50. 
-- The piano costs Rs. 625 —. Rs. 50 or Rs. 575. 


EXAMPLES. III. 


1. A house, the land on which it stands and its furniture 
together, cost Rs. 20,500; the lands and the house together 
cost Rs. 17,250; and the house and furniture together 
Cost i.S.12,5/5.. «Pind the cost ofeach, 


@. A, B-and C together “have Rs. ‘1,500 “A. and Bias 
gether have Rs. 900; B and C together Rs. 1,000. How 
many rupees has C more than A ? , 


3. Aman has in his garden 20 fruit-trees consisting of 
mangoes, guavas and oranges. The number of orange and 
mango trees is 14; and the number of mango and guava 


trees is 13. How many more guava and orange trees has 
he than mango trees ? 


4, A man’s trousers, coat and waist-coat cost Rs. 36 
altogether. The coat costs Rs. 6 more than the waist-coat ; 
and the trousers and waist-coat cost Rs. 24. What did 
each cost ? 


31. Positive and Negative Quantities. 


Suppose a tradesman gains Rs. 10 in one transaction and loses 
Ks. 4in another, his net gain on the two transactions is Rs. 6. 

Here the gain may be reckoned as a positive quantity and the 
loss as a negative quantity. 

If we use the + sign to denote gain and the — sign to denote 
loss, we may express the result of the two transactions thus: 
+ Rs»l10 = Rs. 4=.-++Rs. 6; or Rs. 10— Rs. 4=<= Rs.6, without the 
plus sign before the positive quantity. 
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If he gains ‘Rs. 6 in the one and loses Rs. 10 in the other, the 
result is a loss of Rs. 4; that is, Rs. 6 — Rs. 10 = — Rs. 4. 

If he lost Rs. 10 in the one and lost Rs. 6 in the other, his total 
loss would be represented by — Rs. 10 — Rs. 6 or by — Rs. 16. | 

in the same way, in calculating population, births may be reck- 
oned as a positive quantity and indicated by the sign + and deaths 
may be-reckoned as a negative quantity and denoted by the sign —. 

If in a certain month in a certain town, there are 1209 births and 
789 deaths, there is an increase of 1209 — 789 or 420 in the population. 

Again what a man has may be considered as a positive quantity,, 
and what he owes as a negative quantity. 

If Gopal has Rs. 10 and he owes Raman RS, 4, he is worth 
Rs. 10 — Rs. 4 or Rs. 6. If Raman remits the debt, Gopal is worth 
Rs. 10; that is, he is worth Rs. 4 more. 

Pasrathre taking away or subtracting a debt of Rs. 4is the same 
as giving him or adding Rs. 4; thatis, Rs. 6 — (—Rs. 4)=Rs.6+Rs. 4. 


32. Graphic Representation of Positive and Negative 
quantities. 
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Suppose a boy starts from O to go to X. Then as long as he 
walks to the right and does not go beyond X he is making progress. 
We call this positive direction. 

Let each division of the line YOX represent 1 yard. If he has 
reached A from O, he has gone 8 yards. Since OH is in the positive 
‘direction, 8 yards is a positive quantity. Any distance gone in the 
opposite direction, that is, to the left, takes the boy farther from his 
destination ; and this direction is called negative’; and any number 
of yards gone in this direction is called a negative quantity. 

If after reaching A, he returns to B, he has walked in the 
negative direction a distance of 3 yards. ThereforeOB =OA ~ AB = 
.8 yards — 3 yards = 5 yards. 

If when he has to go from O to X, he walks from O towards Y, 
he goes to the left ; and any distance he has gone is in the negative 
direction. Thus if he has reached COC will be represented by — 7 
yards. 


; eI 
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Suppose the boy goes first 5 yards from O to B and then goes 
12 yards to the left, he is at C, 7 yards to the left of O, just as i 
he had gone direct from O to C. 

Therefore 5 yards — 12 yards = —7 yards. Again if the boy 
after going 8 yards from O to A walks back 8 yards to the left, he is 
at the starting point again; that is, he has made no progress what- 
ever. ‘Therefore + 8 yards — 8 yards = 0. | 

We thus see that -+ 8 is the exact opposite of — §; that is, a 
number with a minus sign before it means the exact opposite of 
what it means without it. 

If the boy goes from O to C and from C to D, he has in all gone 
11 yards to the left; and OD = OC + CD. 

But OD = — 11 yards ; thereforeOC + CD = — 11 yards, that is, 
— 7 yards + (— 4 yards) == — 11 yards. 7 


We thus learn that— 
(1) A number with the stgen + placed before it means that 


zt should be taken Oe stands. Lhus + (+ 8) = 8; and 
oe are: 

(2) A number with the sign — betore tt means exactly the 
opposite of what tt meant without tt. Thus — (+e 8}. 48S 


and — {(— 8) = 8. 


Practical Exercise, 
Use squared paper te illustrate the following graphically :— 


1.6—-4=2. 2.61268 = 4, 3. —6+7=1. 

4. —979=0. 5. =+12+8=—4. 6.—15+8=-—7, 
Ta go Lea dD, 8, = 1D The 22) 9,5 te ee 
10.7 —8—2=— 3. 11. ~44+9-10 = —5, 12. —-6+8~-.19—_ 8. 


EXAMPLES.—-ORAL. 


What is a man worth, who has— 
1. Rs. 12 but owes another Rs. 5. 


ae ey 9g 3 9 ” 9. 
a 9 10 cm) i) ) 12. 
4, oe) 15, ” cs) 9 20. 


If the debt in each case is cancelled, 


What is the value of — 


1. —9 Rs. + Rs. 3. 2 
3. — 10 Rs. + Rs. 7. 4. 
5.) = RS ..7) oe RE 6, 
?, iy 8) — (— Rs. 12). 8. 
G9, — (— 6) — (—9). 10. 
11. 8+ alla EZ 


how inuch better off is he ? 


. Rs. 9 — Rs. 12. 


—19Rs. — (—11Rs.). 
— (+ Rs. 4) + (— Rs. 3). 
+ (= 9) — (+9). 
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CHAPTER Il. 


SIMPLE MULTIPLICATION. 


33. Multiplication is the process of finding the sum of a 
given number of repetitions of the same number. It is addi- 
tion in a shortened form where the addends are all equai. 


Thus Rs. 15-++ Rs. 15+ Rs. 15+ Rs. 15= Rs. 60. Instead of 
repeating Rs. 15 four times and adding them together, we multiply 
Res. 15 by 4. 

The sign of multiplication is x. 

The number which “is to be repeated or multiplied is called the 
multiplicand, the number which expresses how often the multiplicand 
is to be repeated is called the multiplier, and the sum of the repetitions 
is called the product. ‘hus in 15 X 4=— 60, the multiplicand is 15, 
the multiplier is 4 and the product is 60. 


34. Graphic Illustration of Simple Multiplication. 
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Let four small squares represent the unit. Take the rectangle 
ABCD which contains 17 such squares. It represents 17 units. Take 
a row of 7 such rectangles and the rectangle ABEF is formed which 
contains 119 squares and therefore 119 units. Hence 17 X 7= 119. 

The product of 17 X 7 can therefore be represented by a 
rectangle whose sides are 17 and 7 respectively. 


2 


| 
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35. Interchange of multiplicand and multiplier does not. 
affect the product. 


In Fig. 5, the smaller rectangle AFGH contains 7 squares, i.e. 7 
units; and ABEF is made up of 17 such rectangles. For if we 
consider AFGH as one column of 7 units, 17 such columns make up 
the whole rectangle ABEF. 

Therefore the rectangle ABEF represents the product of 7 & 17. 


_ But the same rectangle represents also the product of 17 & 7 
COU Jah LAO fee om, UF: 


Therefore if a and 6 represent any two numbers, aX 6=6X a- 


Practical Exercise. 


1. Use squared paper to prove the multiplication table from 12' 
times 16 up to 16 times 16. 


2. Represent graphically on squared paper the product of the 
following ; and find the product in each case. 
De AOR Oa Wl 20 Oy Bek oahu race wie RM ra 7 aga 
25 UOT, « Gi BO Oe D4 oS See de) ne 
3. Use squared paper to shew that— 
1 bie Udiemn eh eeL a. ya Gee Gea We aa ey, ome 
a Sun Para NG, Be) ey Gece woke mae 
Co) to! eae ee a 16-2, Bee > Bs. 
Toa Me er ly Rt a 16-1642: 


GO: “2 


_ 


36. When more than two numbers are multiplied to- 
gether the result is called the Continued Product of the 
numbers. 


In Fig. 5, we took 7 rows of 17 rectangles and found the product 
of 17 X 7 to be 119. But each of the 119 rectangles consists of 4 
small squares ; and the number of smail squares is 476. 

ME 7 eA KX Ree IT KT XK 4 ee LOK Oe are. 

- Thus the continued product of 8, 7 and 5=8 x 5X7 = 40X7=280. 
xK18xX8xX5=15XK 8X5 X 18= 120 X 90 = 10800. 
Observe here the change of order to lessen the labour of multi- 

plication. 
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‘ 
EXAMPLES.—ORAL. 
Find the continued product of— 


MAE! Hd 6: OF TAG oe at 8.) 15 BOGS 
dO 4G Co SK 12: Ge nap Ses: 6. MOK 7 KS: 
7. 16X 4X15. 8. 12x 6X 9. 9, 14x 7X, SRE 


Pa do pe Oe Os Es) 2 We ET Ee Be ee Oe ae 


eS ES 


37. When a number is multiplied by itself, the product 
is called the sguave of the number. 


6 X 6 = 36; 36 is the square of 6; the square of 6 is written 6? ; 
and is read 6 sguare. 

Since 6* denotes 6 X 6, 6” is said to be the 2nd power of 6. 
5D Ne = deo and 125 is the cube of 5. The cube of 5 is written 
5°, and is read 5 cube. 

Since 5° denotes 5 X 5 X 5, 5% is said to be the 3rd power of 5. 
Similarly, 2* denoting 2 kK 2 & 2 & 2 is said to be the 4th power of 2. 
The small number written to the right of and above a number is 
called the zudex of the power. 


The square of any number a =a K a= a’. 
The. eube of any numberia =a <j ax«K @-=a?. 


Note.—Any number may be considered as representing its furst 
power. Thus i0 is 10*, i.e. the first power of 10. 


EXAMPLES.—ORAL. 


1. Give the square of each of the natural numbers from 11 to 16. 
2. Give the powers of each of the numbers, 2, 3, 4, 5 and 10 up 
to the Sth. 


Practical Exercise. 


1. Draw figures on squared paper to represent the square of 
each of the numbers from 17 to 25; and find the product in each case. 

2. Construct a table of squares for the first 25 numbers. 

3. Construct a table of cubes for the first 12 numbers. 





ower 


38. Square root. 


Since 36 is the square of 6, i.e, the product of 6 X-6, 6 is the 
square root of 36; also since 25= 5 X 5, the square root of 25 is 5, 
Similarly the square root of 49 is 7; of 144is12. The square root 
of a? is w. Therefore the square root of a number is the number 
which when multiplied by itself will produce the given number. 
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EXAMPLES.—ORAL. 


What is the square root of— 
I 36, 4064.5). LEE, 68> 225 2256; 
2. 100, 900, 2,500, 3,600, 6,400. 
3. Find from your table of squares, the numbers which when 
squared give numbers nearest to the following :— 
24, 40, 50, 69, 80, 96, 120, 140, 170, 200, 300, 450, 500, 600. 


39. To show graphically that (20-++-5) X5=205-+5 
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In the figure, the rectangle ABCD has (20 + 5) squares in each 
row ; and there are 5 such rows. 

“. The total numberof squares in the rectangle ABCD=(20X5) X5. 

The straight line EF divides the rectangle ABCD into two 
rectangles containing 20 squares and 5 squares in a row respectively ; 
and in each rectangle there are five rows. 

.. The tctal number of squares in the rectangle ABCD=20 X 5+- 
ae, Che 

F620 +S) KD = 20 OS be OK 

:. Ifa, band c denote any three numbers (a + 6) X €= ac + be. 


Practical Exercise. 


Use squared paper to shew that— 

1. (8-+-4) X9=8X9+4X9. 2. (1145) X 7= 11X74 5X7, 
(13-+9)X8 = 13X8+9X8. 4. (17--15)X12=17X12-+15xX 12. 
93520 XO oe. 6. 26%7=20K7-+-6X7. 

Te Jee tad 8. 35<5=30X5+5". 


_ 


Si 9 


49. The multiplication of numbers of two or more digits 
depends on the principle explained above. 
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EXAMPLE 1. Thus 35 X 7= (30+ 5) X& 7=:30X74+5X/. 
35 We first find the product of 7 X 5 and add to it the product 
7 of 30 X 7. 
woe 7X5 units = 35 units=3 tens - 5 units; write 5 units 
245 in the units column. 7 X 3 tens + 3 tens = 24 tens; 
write 2 hundreds and 4 tens. 
EXAMPLE 2, 35 X27 = 35 X (20 + 7) = 35 X 20 + 35:X_/. 
B50. 120 == 30-20 SES X26. 
35 
ae. 5 units X 20 = 100 units = 10 tens + 0 units. 
= ] hundred + 0 tens + 0 units. 
200 == 35) X<-.20 3 tens X 20 = 60 tens = 6 hundreds. 
0) Neate) > eae 6 hundreds -+ 1 hundred = 7 hundreds. 
945-== 35 X27. 
EXAMPLE 3. Multiply 8,765 by 579. 
579 = 500 + 70 + 9. 
8765 Writing the partial products thus has the 
579 advantage of placing them in the order of 
ne their importance. For while the first line 
4382500 = 8765 X 500 gives a rough approximation to the required 
613550 = 8765 X 7O0result, the first and second lines added 
78885 = 8765 X 9 together give a nearer approximation than 
oe the first; but the addition of the three 
* 5074935 = 8765 X 579 lines gives the correct result. 





Or omitting the final zeros in the partial products, we 
may write thus: 


8765 . 
979 In this case, care should be taken to place 
43825 | the first right hand digit of each partial pro- 
61355 duct directly under the multiplymeg figure which 
a> produces it. 
5074935 


41. Verification of the result in Multiplication. 


Since the interchange of multiplicand and multiplier does not 
affect the result (Art. 35) this affords a good method of testing the 
accuracy of the product obtained. 

Use the multiplier as the multiplicand and the multiplicand as 
the multiplier, the two products must be equal. 


Another method is by casting out the nines. 
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42, The process of casting out the nines from a given 
number is as follows :— 


1. eject all nines (9's) and all digits whose sum makes 9. 
2. Subtract 9 whenever the sum is greater than 9; and 
add the excess to the next digit. : 
3. Proceed thus till a single digit zs left ; and this digit ts 

the vemainder. 

EXAMPLE. Cast out nines froim 536987. 

First reject 9; next reject 3 and 6 whose sum is 9; and then ada 
5 and 8 = 13; reject 9; 4and 7, 11; reject 9; remainder 2. 


The addition and the casting out of 9’s should be done mentally 
thus’ 35)/13,/4,.44,2 


EXAMPLES.—ORAL. 


Cast out nines from— 


bei SAS 2. * 0097 14. Bit L047 0% 4, 895407. 
5. 664566. 6. 544576. Loch baA2? 8. 508765. 
194 (6/8532; 10. 468468. VL OAT B Gs 12. 857468. 


43. The application of this process to test the accuracy 
of the product 1s as follows :— 

1. Cast out the 9’s from (1) the multiplicand, (2) the multt- 
plier, and (3) the product, and find the remainder tn each. 

2. Multiply the first two remainders, and cast out the 9's 
again, if necessary. 

If this remainder ts equal to the third remainder, the product 
may be correct. 


When tested by this method, the product cannot be said to be 
certainly correct, but only probably correct. For this test will not 
disclose an error due to the misplacing of one of the partial products. 
If two or more of the digits be interchanged, e.g. 58 for 85, or if 0 
be written for 9 or 9 for 0, the answer will, of course, be wrong ; 
but the test will give no hint that it is so. 


Applying this test to Example 3 under Art. 40 after casting out 
the nines from the multiplicand 8765, multiplier 579, and product 
5074935, the remainders are respectively 8,3 and6. The product of 
‘the first two remainders is 8 X 3 or 24. Casting out nines from 24, 
the remainder is 6; and this is also the third remainder. Therefore 
the product is probably correct. 


& 
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SE SQUARE OF A NUMBER. Zo 


EXAMPLES. I. 


1. A fruit seller orders 45 baskets of mangoes, each 
basket containing 125. What is the total number ordered ? 

2. A book contains 348 pages; and each page has: 37 
lines. Find the total number of lines in the book. 

3. A person sells 88 cawnies of land at the rate of 
Rs. 2,575 for a cawnie. How much does he realize ?. . 

4. <An-acre contains 4840 square yards; and 640 acres 
make one square mile. Find the number of square yards 
in a square mile. | 


44. ‘To shew graphically that 252202 twice 20 5+5?. 
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Draw the square ABCD to represent 25? ; and since 25% = 25 X 
25 = 20 X 25+ 5 X 25, divide the square into two rectangles, AE FD 
representing 20 X 25 and EBCF representing 5 X 25. Divide again 
the rectangle AEFD into two rectangles AEGH representing 20° and 
HGFD representing 20 X 5; also divide EBCF into square EBKL 
representing 57 and rectangle LKCF representing 5 X 20. 

Now HGFD and LKCF are equal to one another since each 
contains the same number of squares, viz. 20 X 5. 

«- HGFD and LKECF = twice HGFD. 


-. Square ABCD = square AEGH-+twice HGFD-+square EBKL. 
e+ 25% = 207 + twice 20 KX 5+ 5S. 


Ifa and 6 denote any two numbers (a+ 6)? = a*%+t-2ab+b2. 
The square ot the sum otf two nunibers ts equal to the square 


of the first number plus the sguare of the second number plus. 
twice the product ot the two zumbers. 


EXAMPLES.—ORAL. 
1. Find the product of— 


teen ee EN tgs ao OP 18a eee. Ai 20 Pee 
Ou. BALE AS: Gee 2: diay “OP Oke Ae S. Ok ee 
2. Find the squares of any of the numbers from 17 to 99. 


Practical Exercise. 


Draw diagrams on squared paper to shew that— 
1. 15710? + twice 10 X 5+5?7. 2. 19?=107+ twice 10*9-+9?: 
3. 200 == 20" = 2 X20 SHE Oe. 84 SOF es 307 ee ee 


Draw diagrams similarly for the squares of any numbers given 
out by the teacher. 


45. Multiplication and Subtraction in one operation. 
EXAMPLE. Subtract 16 times 49584 from 870123. 


Multiplying by 16 and subtracting by the method 
of complementary addition, we have 


870123 16.0 4:64 and 9, 73.5 winte Sn cerry. oe. 
49584 « 1616 X 8-+ 7 == 395 and 71425 at 7 4: ;, waa 

16.5 Ae dd = 94 ont Fy ee ja 

76779 Ans. 16 9+ 10 = 154. and 6; 160;° @ »6,, ye eG 

16. 4416 = (80 and 7s SAMiay a7 was dyin 


8andd, 8. 


Ir] DIFFERENCE OF TWO SQUARES. 25: 


EXAMPLES. II. 

Lo be done in a single step— 

I. From a purse containing Rs. 750, a sum of Rs. 132° 
is taken thrice. What is left in the purse ? 

&. If I make 5 payments each of Rs. 245, what will: 
remain out of Rs. 16,250 ? 

3. A boy has to travel a distance of 5,280 yards. He 
has walked 4 hours at the rate of 1,236 yards an hour. How 
far is he from his journey’s end ? 

4.» The population of a city is4 lakhs’. If the number: 
of Hindus, Mahomedans and Christians be each 86,543,. 
what is the strength’ of the others ? 


40. To shew graphically that 162 — 132? — 29 x 3 
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Let each division represent 1 unit. 

Draw the figure ABCD to represent the square of 16; and the: 
figure EFGD representing the square of 13. Produce EF to H. From 
ABCD take away EFGD ; and the remainder = ABHE + FGCH. 

. From the point B measure a length BK equal to CH, i.e. 13% 
‘units ; ; and complete the rectangle BKLH. 


ts 
OD 
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The rectangle BKLH is equal to the rectangle FGCH, since each 
represents 13 X 3 and contains 39 squares. 

’ The remainder = ABHE + BKLH = AKLE. 

And the rectangle AKLE represents the product of 29 X 3. 

a, Oe > bet at 

29 is the sum of 16 and 13; and 3 is the difference between 16 and 
So: Therefore 167 — 13" = (16 +- 13). & (16 — 13). 


Hence if a and 4 stand for any two numbers, a? — 6? = 
Laity Oe 18) 


The ditference between the squares of two mumbers ts equal 
to the product of the sum and ditference of the two numbers. 


Practical Exercise. ' 


Draw figures on squared paper to shew that— 





Ly 412) = ae LOX Ss. Bi Lie a Loire? Oa 
Oy OR ay La Sk oe Bl AP a ee ie 
Delo ee bon pe 0 xX, OC: 6, 24% — 167 = 40 X 8. 
PPTL Se ce ge erat CSS), BS. 278 = 20" == aii 75 
EXAMPLE. Find by the easiest method, the product of— 


(1) 81 x 79. 
(1) 81 X 79 = (80 + 1) 
(2) 63 X 57 = (60 + 3) 


(2) 63 X 57. 
(80 — 1) = 802 — 12 = 6400 — 1 = 6399. 
(60 -- 3) = 60° — 3? = 3600 —9 = 3591. * 


EXAMPLES.—ORAL, 


“Required the value of— 


Tey dor es 2. 2? = Lee. 3s.2 LBA 437. Aged eae Zits 
er ae ae 2, Ar Boe 27S, Ti 9G * sae 25"; 8. 40% — 35? 
Oi eSlh eX 129. WelO,. 5S ox as, i Re. oe Om. 2: .. ae 
47, To multiply by 9, 99, 999, etc. 


(1) To multiply by 9, 99, 999, add ome cypher, two cyphers, three 
cyphers respectively, at the end cf the multiplicand and subtract the 
multiplicand since 9 = 10 — 1, 99 = 100 — 1, and 999 = 1000 — 1. 


| EXAMPLES.—ORAL. 
ind the product of— 


2. TO KA0Oe Se 2b Me 8 Sa a a es 2 
5. 18 4 TB) SD 2a Ka OF, ee eee RS 
9, 27% 31. 10. 323k.) Th) OS early eae 
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48. In some cases, arranging the digits of the multiplier 
in a different order helps to lessen labour in ee : 


EXAMPLE 1. Multiply 87694 by 357. 
O1G98. | Sa7 == 350 7 a2 7 +P 850 == 7 7K SO 7 x 
397. 5 tens. Multiply by 7 and write the product. 
613858 Multiply this product by 5 tens, i.e. multiply by 
3069290 5 and write the first resulting figure in the tens’ 
31306758 . place. ! 
EXAMPLE 2. Find the value of 35678 X 18272. 
35678 18272 = 18000 + 200 + 72 = 200 + 18000 + 72 





_ 18272 = 2 hundred + 9 tens X 200 + 18 & 4 units. 
71356 The first partial product is the product by 200; 
642204 the next partial product is the product of this 


__ 2568816 product by 9 tens; the third partial product is 
651908416 the product of the second partial product by 4. 





EXAMPLES. ILI. 
1. Multiply in two lines— 


(il) Oe 8s by-G3o. (2) 8764 by 366. 
(3) BIO byi355. (4) 7812 by. 497. 

2. Multiply using only three partial products— 
(1) 879045 by 84217. (2) 967508 by 840426. 


° (3) 1234567 by 256648. (4) 2345678 py 4868 19. 
3. Find the product in two lines of— 


(1) 4985 and 864. (2) 45678 and 735. 
(3) 56789 and 963. (4) 67890 and 872. 

4. Multiply using the shortest method possible— 
(1) 97536 by 6118. (2) 80605 by 16232". 
(3) £3960 Dy-27 354. (4) 7891011 by 24872. 


nae eens 


CHAPTER Hl. 


SIMPLE DIVISION. 


49. Division is the process of finding how often one 
quantity is contained in another or of separating a given 
quantity into a certain number of equal parts. 


The former process is known as Quotition and the latter is known 
as Partition. 
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Finding how often one quantity is contained in another is the same 
as finding how many times one quantity can be subtracted from 
another. 


Thus to find how many times Rs. 10 is contained in Rs. 40 is to: 
find how many times Rs. 10 can be taken away from Rs. 40. In this 
sense, division may be regarded as repeated subtraction where the 
subtrahend is constant. 

50. The quantity to be divided is called the Dividend, the 
quantity by which it is divided is called the Divisor ; and the 
result obtained is known as the Quotient; and the quantity 
left at the end of the process is known as the remainder. 

The sign of division is +, which indicates that the quantity pre- 
ceding it should be divided by the quantity following it. 

51. In Quotition, both dividend and divisor are of the 
same name. 

EXAMPLE. (1) 112 = 16, also written 442 = 7, where dividend, 
divisor and quctient are abstract numbers. 

(2)"“Revll2 => Rs. 16@== 7, where dividend and mivisor 
are concrete, while the quotient is abstract. 

In partition, the dividend is concrete, the divisor is 
abstract and the quotient is concrete. 

ROCAMEP ies. IS di 2s iG aoalk Ss. 2 


52. Graphic representation of Simple Division. 
EXAMPLE. Divide 192 by 16. 


' 
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Let each small square represent 1 unit. 

The rectangle ABCD which contains 192 squares represents 192. 
units; and the rectangle EFGH, containing 16 squares represents 
16 units. 

The larger rectangle ABCD can be divided as shewn in the 
figure into 12 smalier rectangles each containing 16 squares, and 
therefore each equal to EFGH ; and there is no remainder. 

ose Ne se) 

Or, measure a length of 192 divisions on squared paper and 
mark off distances representing 16 divisions and find how many 
itimes this could be done. 


EXAMPLE. Divide Rs. 9,256 equaily among 8 persons. 


, Ythousand by 8, 1 thousand and remainder 
1 thousand, 1 thousand and 2 hundreds = ]2 


Eh ee TU hundreds ; 12 hundreds by 8, 1 hundred and 
Bis font FOO remainder 4 hundreds ; 4 hundreds and 5 tens 
Ree Nyt 5 07 —45 tens ; 45 tens by 8, 5 tens and remainder 


5 tens; 5 tens and 6 units=56 units. 56 units 
by 8=7 units ; and no remainder. 

Vertfication.— Multiply the quotient by the divisor and so get 
the dividend. Thus 1157 KX 8= 9256. 

oo. To. multiply a number by <5, multiply «it. by<d0, 
,that is, add ome cypher to the number, and divide the 
number thus formed by 2; for 5= 10 — 2. 

EXAMPLE, 78 5 == 780 +2: == 390. 

To multiply a number by 25, multiply it by 100, that is, 
add two cyphers to the number, and divide the number thus 
formed by 4; for 25— 100 ~ 4. 

EXAMPLE. 87 & 25=— 8700 — 4= 2175. 

To multiply a number by 125, multiply it by 1000, that 
is, add three cyphers to the number and divide the number 
thus formed by 8; for 1251000 — 8. 

EXAMPLE. 27 * 125 = 27000 —~ 8 = 3375. 


54. In exact division, Dividend = Divisor & Quotient. 
Dividend — Divisor = Quotient. 
Dividend -—~ Quotient = Divisor. 
.. Any two of these three, Dividend, Divisor and 
Quotient being given, the third may be found. 
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Practical Exercise. 


Divide graphically by taking rectangles or straight lines on 
squared paper— 

1. 80 by 5, 8, 10 and 16 respectively. 

2. 96 by 8, 12, 16 and 24 mn 

J. Lhe DY Jy Op ue ane 2o ee 


EXAMPLES.—ORAL. 


1. How often can Rs. 9 be taken from Rs. 72? 

2. How manylengths of 11 inches can be cut off from 121 inches ? 

3. How often is Rs. 7 contained in 56, 91, 105, 119 rupees ? 

4. How often can £12 be taken from 96, 132, 180, 156 pounds ? 

5. Multiply each of the following by 5 :—23, 29, 37, 46, 58, 69, 
84, 98. h 

6. Multipiy each of the following by 25 :—13, 17, 19, 22, 26, 29, 
32, 48, Sl. 

7. Multiply each of the following by 125:—24, 32, 48, 64, 15, 
25,39, 49. 


8. Give out the number omitted in the following :— 


teas 


Dividend | Divisor | Quotient 


| 
| 





(1) th 17 12 
“(By 112 a 8 
(3) 210 be 15 
arr cae 18 | 9 


EXAMPLES. Divide 10774 by 12. 
107 hundreds by 12, 8 hundreds and re- 





12/10774 mainder 11 hundreds. 11 hundreds and 7 tens 
897-10 units =< 117 stens* “LiZ) tens ‘by 12° 2 tense ana g 
Quotient 897 and tens remainder ; 9tens and 4 units = 94 units ; 
Remainder 10. 94 units by 12, 7 units and remainder 10 units. 


55. Verification. Multiply the divisor by the quotient 
and add the remainder to the product and the result should 
be equal to the dividend. 

In this Example, 897 X 12 + 10 = 10764 + 10 = 10774. 
. 56. In inexact division, that is, when there is a re- 
mainder, Dividend = Divisor K Quotient + remainder. 
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Graphic [lustration, Divide 245 by 12. 
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Let each small square represent 1 unit. Then the figure. 
ABCDEF which contains 245 squares represents the dividend 245: 
and the rectangle GHKL containing 12 squares represents the divisor 
12. The figure ABCDEF is divided into 20 such rectangles as 
Bs and there is a remainder of 5 squares. 
. ABCDEF = 20 times GHKL + 5 squares. 
= 20 X 12 squares + 5 squares. 
245 = 20 X 12+5. 


Practical Exercise. 


1. Divide graphically 91 by 5, 9, 13, 15, separately and find the 
remainder in each case. Use your diagram to shew Divisor x 
Quotient + Remainder = Dividend. 


2. Prove graphically the same truth in the division of 174 by 8,: 
11, 13, 15, 16 separately. ei | 





5/7. Inexact division, that is, when there is a remainder, 
since Dividend = Divisor & Quotient + eer we get 
L101 07 = (Dividend — Remainder; ~ Quotient ; 

_. Quotient = (Dividend — Remainder)”-: -+- Dtvisor - and 
Remainder = Dividend — — (Divisor K Quotient). 
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Any three of these four being given, the fourth may be 
found. 


EXAMPLE. (1) If the divisor is 15, the quotient 14, and the re- 
mainder.7, the dividend = 15 X.14.-+ 7 = 217. 

(2) If the dividend is 217, the quotient 14, and the remainder 7, 
the divisor = (217 — 7) +14=—15. 
. (3) If the dividend is 217, the divisor 15, and the remainder 7, 
the quotient = (217 —7) +15=14. . 

(4) If the dividend is 217, the divisor 15, and the quotient 14, the 
remiaimders=(21/-—.( 15 414 ) == 


EXAMPLES.—ORAL. 
Divisor 16, quotient 12, remainder 11 ; dividend ? 
Divisor 15, quotient 14, remainder 4 ; dividend ? 
Dividend 287, quotient 20, remainder 7 ; divisor ? 
Dividend 259, quotient 15, remainder 4; divisor? 
Dividend 263, divisor 25, remainder 13 ; quotient ? 
Dividend 260, remainder 4, divisor 16; quotient ? 
Dividend 226, divisor 17, quotient 13 ; remainder ? 
Dividend 242, divisor 16, quotient 15 ; remainder ? 


CONDO PWD 





EXAMPLE. Find the least number of Rs. that should be 
taken from Rs. 31 so that it may be exactly divisible among 
9 persons. 


Let each division in the squared paper denote 1] rupee. 
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Take A B equal to 31 rupees and C D equal to 9 rupees. Mark 
off from A B as many lengths equal to CD, as you can. This can 
be done 3 times ; and the remainder is Rs. 4. .*. The least number 
of Rs. that should be taken is Rs. 4. 

If the least number of Rs. that should be added is required, it is 
evident that it is 5, i.e. 9—4. 


EXAMPLES.—ORAL. 
1, A purse contains Rs. 100; what is left in it after giving 12 
persons Rs, 8 each ? 
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2. I measure 5 lengths of 16 inches each from a tape 84 inches 
long. What length remains over ? 

3. Find the remainders when Rs, 180 is divided a. among 
13, 14, 16 and 17 persons respectively. 

4. What is the least number that must be face from 120 that it 
may be divisible exactly by 7, 9, 11, 13, 14 and 16 respectively ? 

5. Find the least number that should be added to 172 so that the 
stm may be exactly divisible by 8, 9, 11, 12, 13, 15 and 16 respectively. | 


peers es eEeeere See 


Division by factors. os 
58. When one number consists of the product of two or 
more numbers, each of the latter is called a factor of the 


product. 
6 X 7 = 42;.6 and 7 are factors of 42. 
3X 4X 5=60; 3, 4and 5 are factors of 60. 


59. <A prime factor is a factor which is divisible only by 

unity or by itself. 3 

6 and 7 are factors of 42; here 6 is not a prime ee for it is 
divisible by 2 and 3; but 7isa prime factor for no other number 
except 1 and 7 can divide 7 exactly. 

60. When the division is exact, division by factors 
presents no difficulty ; but when the division is inexact, the 
following examples will shew how the remainders are 
obtained. 

EXAMPLE 1. Divide 1874 by 42. 


. AO eS, 
Fixplanation ; Working 
6/1874 units 6/1874 
7| 312 groups of 6 and 2 units over 7 Sho zc 
44 groups of 42 and 4 groupsof6over 44. . .4 


*, Complete remainder = 4 groups of 6 + 2 units = 4X6+2=26. : 
“Quotient = 41; and remainder = 26. 


EXAMPLE 2. Divide 4569 by 112 by means of 3 factors. 
DI ee Ce CY, 





Eplanation | Working 
4!4569 units 4/4569 
411142 groups of 4 and 1 unit over 4)1142 . 1 
7| 285 groups of 16 and 2 groups of 4over 7| 285. . .2 
~ 40 groups of 112 and 5 groups of 16over 40. . . 5) 


Complete remainder = 5 X 16+2X4+1=80+8+1=89. 
3 
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61. To find the complete remainder in short division. 
Graphic representation. 


37 divided by 3 and 5 successively. 


eR 
Se ee Creare era e : CEEE reer er 


{ 


Fic. 12 


Let one division represent 1 unit. 

Take a line AB, 37 units in length, and measure off from it 
lengths of 5 units each. This can be done 7 times and there isa 
remainder CB of 2 units. 

Next mark off these 5 units-lengths 3 at a time and get the points. 
D and E; and the remainder is EB which contains 7 units. 

EB = HC -- CB 
= 1 length of 5 units + 2 units 
==): units + 2 units = 7 units; 


62. By Rectangles. To divide 123 by 35, i.e. by 7 & 5 
and to find the complete remainder. 


EEC Heh aH 
Paes 
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Let each square denote 1 unit. . 
The figure represents 123 units, because it contains 123 squares. 
Dividing the figure into columns of 7 squares each, we get 17 
columns and 4 squares over. 
Now take 5 columns of 7 squares at a time, and we see this can 
* be done 3 times ; and the remainder is 2 columns of 7 squares each 
and . squares. 
. The complete remainder = 2 columns of 7 squares + 4 squares. 
= 14 squares + 4 squares. 
== 18 squares = 18 units. 
*, The remainder is of the form 2 X 7+ 4; and this is the form 
of the complete remainder in the division of 123 by 7 X 5. 


HXAMPLES.—ORAL. 
Required the factors of— : 
irae ey con, (3) 30: (4) 49, (3)" = 30. (6) 64. 
7) 72> (8) 84. (9) 96. (10) 108. (11) 144. (12) 192. 
Give the prime factors of— : 
bi eae (2) ae (3) SO, 3 (4722 (5) 84. (6) 108. 





EXAMPLES. I. 


Prove graphically the correctness of your result in examples 
*5 and 6. 
Divide using factors— ; 
Gags by 25. 2. 479168 by 64. 
3.211 ,0016 by 84." = 4, 420255 by 165. 


Divide by factors and find the remainder— 
5. 125 by 24, 32, 356 and 42. 
6. 232 by 25, 42, 63 and 84. 


Divide using three factors in each case— 
7. 8105 by 112, 132, 144 and 168, © 
8.- 10697 by 105, 125,428: and 192: 
9. Divide by means of prime factors— oe 
235948 by 75, 99, 154 and Os: 


63. Hitherto the: divisor ‘Or: the factors a a diwtaaee did 
not exceed 16. Weshall now deal with division where the 
divisor is a larger number. * 
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EXAMPLE 1. Divide 625582 by 167. 


167)625582(3000 | 7 


Oct : scapes 
ee ps As in multiplication, the final cyphers in the 


124582 @ Successive products are omitted in division and 





116900 the process is shewn thus: 

- 3746 
7682 —_— 
6680 167)625582 
—— 501 
1002 — 
1002 1245 
vo 1169 

768 
668 
1002 
1002 


ee 


It is advantageous to write the first digit of the quotient which, 
in thisexample, is thousands directly above the thousands’ place in 
the dividend ; and then the other digits follow in their proper places. 

65. The Italian Method of Division. In this method, 
the partial products are omitted; and the processes of ' 
finding these products and subtracting them from the 
successive dividends are done in ove operation, the remaind- 
ers only being written, as shewn below. 


The mental work is as follows :— 


Gey Br evened Te write 4 and carry 2 
$746 5 3 SCG 2 = 0 and 2622 oe 2 
— Sox 2 ee Sap, | 4 
167)625582 Bring down the 5 from the dividend. 
— Pow 1 = 49 and-6, 33% write 6 and carry 5 
1245 7 6. Soom 47 end 7 ots - 5 
nr 7X1+ 5=— 12 and 0,12; Brine down the 8 
768 4X7 == 28 and 0, 28 ; write 0 and earry 2 
a 4X62) 2 = 26.and.0, 263.50) 0 i 2 
1002 4X®1+2= 6and/,7; .,.. 1, Bring dow7 mez 
——— 6X7 == 42and 0, 424° ;, and carry? 
6*&6+4= 40and0,40; ,, 9 a 4 


6X 1+4=10 and 0, 10. No remainder, 
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65. Verification of the result of division by casting 
out nines. Cast out the 9’s from the quotient and from 
the divisor, and multiply these two remainders. Cast out 
the 9’s again, if necessary, and add the result to that 
obtained by casting out the 9’s from the remainder. Cast 
out the 9’s again if necessary; andthe result must be that 
obtained by casting out the 9’s from the dividend. 

EXAMPLE. Apply this process to Example 2 below. 
(1) Casting out the 9’s from the quotient, the remainder is 2. 
(2) Casting out the 9’s from the divisor, the remainder is 0. 
(3) The product of these two remainders is 0. 
(4) Casting out the 9’s from the remainder, the remainder i is 8. 
(5) Adding (3) ‘and (4) we get 0+ 8= 8: 
(6) Casting out 9’s from the dividend, the remainder is 8. 
Since (5) and (6) are equal, the answer is probably correct; for 


if any of the integers be wrongly placed, the test will be of no value 
in determining the correctness of the result. 


EXAMPLE 2. Dividetrue to the nearest unit 142550 by 297. 
Working by the Italian method, we have. 
479 


297) 142550 © Here the final remainder 287 is more than half of 
rae the divisor 297 ; and the quotient true to the nearest 
Ae unit is 480; because 480 & 297 or 142560 is nearer 

2960 142550 than 479 X 297 which is 142263. 


287 


If the remainder is less than half of the divisor, the quotient 
itself is the number required to the nearest unit. Thus in the divi- 
sion of*678509 by 987, the quotient is 687 and the remainder is 440 ; 
and since 440 is less than half of the divisor 987, the answer is 687. 


EXAMPLES. II. 
Divide by the Italian method— 
1. Rs. 13249 among 128 boys. 2. £16727 among 392 men. 
3. £14255 among 297 girls. 4. Rs. 653585among252women. 
5) Ju0Gee Dy 730: 6. 59996] 56 by 1848. 
7. 35300897 by 2268. 8. 63439456 by 1575. 
Test the correctness of the answers by casting out nines. 
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Find the number nearest to— 


9. 789101 which is exactly divisible by 75. 
10. 307090 209. 


+ ) 93 


il. 786543 - <5 625. 

12. 7089906 ,, e. = 599. 
Divide true to the nearest unit— 

13... -24763-by 672 14. 143255 by 432. 

15. 345678 by 587. 16; 6810249 by 972: 


66. Some special methods for shortening work in Division 
will now be given. 
To divide by 5, 25 and 125. 
(1) To divide a number by 5, multiply it by 2 and 
divide the product by 10. 
PAAMPLE 1. 785 $ = 785 X 2-5 10 = 1570 | 10 = Sy. 
2. 697 + ae 697 K 2 + 162 = 1394 > 10 = = 139 quotient; 


and remainder is not 4 but 4-2 or 2, since the dividend has been 
multiplied by 2. 


(2) To divide a number by 25, multiply it by 4 and 
divide the product by 100. 
EXAMPLE ‘1. 1800 + 25 = 1800 K 4+ 100 =7200 + 100 = 72. 
2. 1879 + 25 = 1879 X 4 + 100 = 7516 + 100 = 75 
quotient ; and the remainder is not 16, but 16-4, that is 4. 
(3) To divide a number by 125, multiply it by 8 and 
divide the product by 1000. 
EXAMPLE 1. 8625 + 125 = 8625 X 8 + 1000 = 69000 =- 1000 = 69. 
2. 9876 + 125 = 9876 X 8 + 1000 = 79008 + 1000 = 79 
quotient ; and the remainder is 8-+8 or l. 
Tests of Divisibility. 
67. A number that is exactly divisible by another 
‘number is said to be its multiple, 
- EXxaAMpLie. 10 is divisible by 2; andso10is a multiple of 2. 
10 is also divisible by 5; and so 10 is a multiple of 5. 


5 X 10 or 50 is a multiple of 2, or 5, or 10; for 
each of these divides 50 exactly. 
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68. The Test for 2 and 5. 


Since 2 divides 10, it divides any multiple of 1¢. 

Since 5 divides 10, it divides any ne of 10; and any multiple 
of 10 ends in 0. 

Therefore 2 and 5 each divides a number that ends in 0. 

Any number greater than 10 which does not end in a cypher is 
composed of a multiple of 10 + the units’ digit; and such a number 
can only be divisibe by 2 or 5, if the last digit, viz. the units’ digit is 
divisible by 2 or 5. 

EXAMPLE 1. 128= 120 + 8=amultiple of 10 + 8. 

=a multiple of 10 as a multiple of 2 
. 128 is a multiple of 2 and is divisible by 2. 
EXAMPLE 2. 725 = 720 + 5=a multiple of 10 a 5 


== multiple of 5+ a multiple of 5 
*, 725 is divisible by 5. 


69. The Test for 4 and 25, 


100 is divisible both by 4 and by 25. Any number ending in 
two cyphers is a multiple of 100 and is therefore divisible both by 4 
and by25. 

Any number greater than 100 which does not end in 2 cyphers is 
composed of a multiple of 100 + the number expressed by the last 
two digits; and such a number can only be divisible by 4 or 25, if 
, the number expressed by the last two digits is divisible by 4 or 25. 
EXAMPLE 1. 3148 = 3100 + 48 = 31 X 100+ 4 X 12 

abe == a multiple of 100 + a multiple of 4 

=a multiple of 44- a multiple of 4 
*, 3148 is divisible by 4. 
EXAMPLE 2. 7875 = 7800 + 75 = 78 & 100+ 3 X 25 
=a multiple of 25 + a multiple of 25 
.°. 7875 is divisible by 25. 


70. The Test for 8. 


1000 is divisible by 8; and any number ending in three cyphers is 
a multiple of 8 and is therefore divisible by 8. Any number greater 
than 1000 which does not end in 3 cyphers is a multiple of 1000 + the 
number expressed by the three last digits. If this number is divisible 
by 8, the whole number is divisible by 8. , 
EXAMPLE. 18824 = 18000 + 824— 18 X 1000+ 8 X 103 
aS =a multiple of 1000 + a multiple of 8 
Since the number 824 is divisible by 8, the number 18824 also is 
divisible by 8. 
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71. The Test for 9 or 3. 


Since 10 = 9 -+ 1, any number greater than 10 can be expressed 
as a multiple of 9 + the sum of its digits. 


Take, for example, the number 8937 
8937 = 8000 + 960 + 30+ 7. 
=8 X 1000+ 9x 100+ 3x 1 
=8 (999 + 1) 7+ 9 (69 4 1) 
8x 999+8+9x 99+ 9 
a multiple of 9+ 8+ am 
of 9+ 347. 
amultipleof 9+8-+9+ 3+ 7. 
a multiple of 9 + the sum of the digits of the number 8937. 


Now this number can only be divisible by 9, if the sum of its 
digits is divisible by 9. The sum 27 is divisible by 9; and therefore 
8937 is divisible by 9. ; 

Since 9 is a multiple of 3, the number can be expressed as a 
multiple of 3 + the sum of its digits. 


II I 


A number ts theretore divisible by 3, tf the sum of tts digtts 
is diviszble by 3. 


72. The Test for 11. 


10 == 11—-9 
1008 — $9 le 1) XS a multiple of Tia 
1000 = 1001 —1=11 xX 91—1l=a multiple of 1L—1 
10000 = 9999+ 1= 11 K 909+ 1=a multiple of 11+ 1 and 
so on. 


In the same way, the number 7348 may be thus written: 


7348 = 7000 + 300 + 40 + 8. 
==7 X 1000+ 3 X 100+ 4 X 10.4 8 
7000 = 7 X 1000 = a multiple of 11 — 7 
0a 3 100 == a iultipie orl 3 
40=4xX 10=a multiple of 11— 4 


7348 =a multiple of ll+ 8+3 —4-—7 
=a imultiple of JT 4-71 — 13 
==-a multiple of 11 +- 0: 


The sum of 8 and 3 are 11=the sum of the digits in the odd 
places ; and the sum of — 4 and — 7 or —- 11 = the sum of the digits 
in the even places. 


The number 7348 is divisible by 11. 


Hence a number ts divisible by 11, tt the ditterence between 
the sum of its digits tn the odd places and the sum of tts digits 
in the even places ts O, or ts divisible by 11. 
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73. Hence, we have the following tests of divisibility :— 
A number is exactly divisible by — 
Bey ide in © ort its lact digit is divisible by 2. 
he ek 50, 56. 
3, if the sum of its digits is divisible by 3. 


EXAMPLE. 456 is divisible by 3; since 4 + 5+ 6 or 15 is divisible 
by 3. 


4, if the number expressed by its two last digits is. 
divisible by 4. | 


EXsMPLE. 3148 is, divisible by 4, since 48 is divisible by 4- 
For the same reason, 5108 is divisible by 4. 


5, if its last digits is O or 5. EXAMPLES. 230, 725. 
6, if it is divisible by 2 and 3. EXAMPLES. 1842, 2340. 


8, if the number expressed by its three last digits is. 
divisible by 8. 


EXAMPLE. 18,824 is divisible by 8, since 824 is divisible by 8.. 
For the same reason 15,008 and 29,016 are each divisible by 8. 


. 9, if the sum of its digits is divisible by 9. 


EXAMPLE. 89,037 is divisible by 9, since 84+ 9+0+3- 7 or 
27 is divisible by 9. 


10, if it ends in cypher. 


11, if the difference between the sum of its digits in the 


odd places and the sum of its digits in the even places be © 
or be divisible by 1]. 


EXAMPLE 1. 17,248 is divisible by 11 ; some of the odd digits = L 
+2+8=11; sum of the even digit =7+4=11:l11—11=0. 


EXAMPLE 2. 917,092 is divisible by 11: 9+4+7+9=25:1+ © 
+23; 25 -- 3 = 22, which is divisible by 11. 


12, if it is divisible by 3 and 4. EXAMPLES. 1032, 4044. 
15, if it is divisible by 3 and 5. EXAMPLES. 1125, 3045. 


25, if it ends in two cyphers or if the last two digits are 
divisible by 25. Exampries. 1700, 1875. | 


42 ARITHMETIC. [CHAP. 


EXAMPLES.—ORAL. 
State which of the following are divisible by 2, or by 3, or by 4, 
‘or by 5, or by 8, or by 9, or by 11, or by 6, or by 12, or by 15, or by 25. 


492, 235,. 9,316,.-1,011, 1,235, 8,074; 79,410, 67,125, S/atas eee 
79,008, 12,738, 93,228, 285,714, 30,216, 32,016, 80,640, 285,625. 


74. The tests of divisibility enable us to resolve a 
composite number into its factors. 


EXAMPLE. Resolve 2772 into factors. 


STE Dating co ave satisfies the test for 9 

4|308.........satisfies the test for 4 
777 
i 


ne foe 7 OK ds 
If prime factors are required. 


Pii2 = 3. 3 XK 2:% 2 Me ee 


75. When the divisors cannot be easily determined, 
prime numbers should be tried. 


A prime number is that which 1s divisible only by itselt 
and by unity. Thus, 17 is a prime number. 


The following is a list. of the prime numbers from. 1 to 160— 

b 2 By 05. Fd 13) TF G23 pe eke Bim ad 2 ey lg te a 
G/, -71,\ 73; 79,. 83, 89; ‘97, 101,- 103,-407,- 109. 113, i2yy ny see 
149, ld, Loy: 


EXAMPLE. Resolve 17017 into factors. : 
11|17017...... satisfies the test for 11 


TLD E vss. next try the prime No. 7 
13/221 - 5 ‘ Pere 
17 
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76. To find out whether a number is prime or not. 


Try the prime numbers as divisors beginning with 2 
successively till you get a quotient less than the divisor. 
If no factor has been obtained by this time, the number is 
prime. 


ExAMPLE. Find out if 163 is a prime. 
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Divide 163 successively by 2, 3, 5, 7,11, 13; and the quotient of 
163 +- 13 is 12 which is less than the divisor. If 163 contained a - 
factor less than 13, it should have already appeared as a divisor ; 
and if it contained a factor greater than 13, it should have appeared 
as a quotient. Leaving out itself and unity, 163 has no Beles less 
than 13 or greater than 13. Therefore 163 is a prime. 


77. Odd and Even numbers. 


Numbers which are exactly divisible by 2, such as 2, 4, 6, 8, 10, 
etc., are called Aven numbers. Hence no even number except 2 can 
be a prime. 

Numbers which are not exactly divisible by. 2, ich AGI Sa ane 
‘9, 11, etc., are called Odd numbers. Hence when we divide an odd 
number by 2, the remainder is always 1. 3 


Every even number therefore is of the form 2z and every 
odd number is of the form 2z + 1 or 27 — 1. 


78. Consecutive numbers are a series of numbers in 
which each is greater than its preceding number by 1]. 


EXAMPLE. JQ, 10, 11, 12, 13. Consecutive odd numbers begin- 
nine from. 9 are’ 9; If, 13,15, 17, etc:-..Consecutive --even: -naimbers 
beginning from 10 are 10, 12, 14, 16, 18, etc. 


: EXAMPLES.—ORAL. 


1. Name all the prime numbers from 1 to 20, from 25 to 60, 
from 70 to 1€0, and from 101 to 160. ; 

2. Name all the composite numbers from 21 to 50; 61 to 90; 
and 100 to 160, and give their prime factors. 

3. Name all the even numbers from 500 to 1,000. 

4. Name all the odd numbers from 1,001 to 2,000. 


ee SE 


EXAMPLES. III. 


I. Resolve into prime factors— 
Ai eee cue JOS on 6162 Eo BIG 
Se US. 6), Love eee God. Bl a OAS: 
II. Determine which of the following are prime num- 
bers and find the prime factors of the composite numbers :— 
4609, 607, 867, 1,365, 2,127,'2,197, 3,019 and 8,712. 


1 
(RR 
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79. Resolution of numbers into factors may be used to 
determine whether a given number is a square or not and 
hence to find its square root or to ascertain the least factor by 
which the number should be multiplied to make it a square. 


EXAMPLE 1. Resolve into factors 9801; and find if it is 
a sm 





seks satisfies the test for 9 
of1089 AR oe satisfies the test for 9 





fa POUL =, Oo Ok TT OP 


9801 is a square, since it is the product of two Suaee and its 
Square root is 9 & 11 or 99 


EXAMPLE 2. Find the least factor necessary to make 
21780 a perfect square. 


10|21780 21780=-10X2 X¥9 X11 X1 








2 2178 = 5X2 Rota ine 
9 1089 Se ne ee one de 
1 =, lek 


~ 11 Since we have not the square of 5, the number 
21780 should be multiplied by 5 to make it a perfect square. 


EXAMPLES. IV. 
Resolve into factors and find the square root of the 
numbers that are squares— 
a 441. 2. 484. Bie) oad (ep, ae teu. 
SS aerten eo Gy le owe dx. 1,936. 28 ce Be 
Ge 5,929: 10. “8/48. - 1s Ga des Be 


Find the least factor required to complete the squares im 
the above; also in the following :— 

13. 53,072. ~ 14, ~ 8,450. -15.+ 6748 eee 

17s AS 1227. WS 25,920., ) Ts 2a see ee 


ee ee 


Problems. 


ExaMPLE. Rama and Govind have together Rs. 58,072, 
and Rama has Rs. 14,180 more than Govind. What has each ? 
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Rs, 58,072 — Rs. 14,180 or Rs. 43,892 is the sum which Rama“ 
and Govind have equally between them. 

* Rs. 43,892 + 2 or Rs. 21,946 is the sum which Govind has. 

-+ Rs. 21,946 +Rs. 14,180 or Rs. 36,126 is the sum which Rama has. 


EXAMPLES. V. 


i Wo foes A and B produced 87 870. cocoanuts 
between them. A produced 1,248 more than B. How many 
did each produce ? 

2. The contents of two bags are together one lakh of 
tupees. One contains Rs. 5,678 more than the other. Find 
what each contains. | 

3. Divide Rs. 68,984 into two parts whose difference 
shall be Rs. 486. 

4. The sum of two numbers is one million, and their 
difference 5,248 ; find the numbers. 


EXAMPLE. How many cows at Rs. 33 each should be 
given in exchange for 108 oxen each worth Rs. 55 ? 


The value of 108 oxen at Rs. 55 each = Rs. 55 X 108= Rs. 5,940. 
«» The number of cows at Rs. 33 each= Rs. 5,940 + Rs. 33 = 180. 


EXAMPLES. VI. 


1. How many sheep worth Rs. 3 each should be given 
in exchange for 21 cows worth Rs. 18 each ? 

2. How many chairs at Rs. 4 each can be bought for the 
value of 28 tables each worth Rs. 37? 

3. How many horses each worth Rs. 210 could be pur- 
chased by selling 280 sheep at Rs. 12 each ? 

4, What number multiplied by 150 will give the product 
of 375,000 by 125? 


EXAMPLES. VII. 
MISCELLANEOUS. 


1, Add together without re-arranging in columns, 375926}, 
8431914, 21086, 7678439, 346525. 

2. Find thesum of 9 consecutive even numbers, of which the 
middle number is 38. 
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3. Find the sum of 8 consecutive odd numbers, whose 4th 
number is 41. 


4. Inthe Ist class there are 8 girls and 6 boys; in the 2nd as 
many girls as there are boys in the Ist and 4 more boys than girls; 
in the 3rd as many boys as there are girls in the Ist two classes, and 
as many girls as there are boys in the 2nd. How many girls are 
there in the school? 


-5. The population of 5 towns is respectively 19,870, 23,729, 
15,678, 21,987, and 17,896. By how many does the total fall short of 
1 lakh (in one step) ? 

6. Aman bought 3 houses; the Ist for Rs. 3,250, the 2nd for 
Rs. 5,725 and the 3rd for Rs. 500 less than the Ist two. If he sold the 
houses for Rs. 18,000, what did he gain? 

7. A man leaves Rs. 2,509,000 ; his eldest son geté Rs. 35,000, his: 
second son Rs. 27,750 and his wife Rs. 20,250. He owes Rs. 17,500 to 
one and Rs. 12,575.to another. ‘The rest of his property goes to chari- 
table institutions ; what sum do these get ? > 

8. Two baskets contain plantains; the Ist 400 and the ond SoG S 
if 60 be sold out of the Ist, and 48 be put out of the 2nd into the Ist, 
and then 150 be sold out of the 2nd and 84 be put out of the Ist into 
the 2nd, how many plantains will there be then in each basket? 

Find by the shortest method possible the product of— 

9. 87,609 by 728. 

10. 8,765,439 by 74,963. 

11 109,089 and 997. 

12. 100000002 and-9876543. 

13. Ina page of the Madras Mati there are 7 columns ; in each 


Polanar. on an average, there are 170 lines ; and in each line 35 letters. 
How many letters are there in a daily issue of 12 pages ? 


14. A boy’s age is 16; and his elder brother 6 years ago was. 
twice as old as he then was. How old is the elder brother now? 


15. Four years hence, a father will be four times as old as his 
son, now six years old. How old was the father when the son was born? 


16. What must be taken from the sum of 7 times the square of 
59 and 5 times the cube of 26 to make one lakh? 


17. Asum of money is divided among 111 persons ; each man 
gets Rs. 84 and’ Rs. 86 is left over. Find the sum. | 


18. Find the number next above 234567 which can be exactly 
divided by 897. a 
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19. The distance between two stations is 38 miles ; how many 
times must a motor-car run to and fro to make up a distance a 3,000: 
miles ? 


20. 5,280 feet make one mile; how miany miles are there in 
12,345,678 ft. What length remains over ? 


21. Find the smallest number of rupees that must be added to: 
Rs. 49,876, so that the sum may be equally distributed among 325: 
persons ? 


22. What is the nearest sum to one lakh of rupees that can be. 
invested in shares of Rs. 93 each ?' 


23. How many times must 356 be added to 1754 so that the: 
sum may be 6026? 


24. How many rigias must Rs. 575 be taken from Rs. 25,850, so: 
that Rs. 4,000 may be left ? 


25. 15 men are partners each having an equal number of shares. 
in a business in which the receipts in a certain year amounted to. 
£18,750 and the expenses to £15,525. What is each man’s share of 
the profits ? | 


26. Divide Rs. 1,200 into two parts, whose difference shall be 
Rs..120. : 


27. During a harvest, a husband and his wife earned 84 mea- 
‘sures of paddy in a week. The husband earned 26 measures more 
than his wife; find how much each earned. 


28.. A road 520 yards long has 27 lantern posts placed at equal 
intervals. What is the interval between two posts ? 


29. In 1760 yards of railroad, telegraph posts are placed at 
equal intervals of 88 yards. How many are there? 


30. How many cows at Rs. 25 each could be bought from the. 
money realized by selling 20 sheep at Rs. 15 each ? 


31. In dividing 89076 by 578, a boy copied the dividend wrongly 
and got 140 quotient and 56 remainder. What was his mistake ? 


32. Another boy in working the above sum copied the divisor 
incorrectly and got 148 quotient and 572 remainder. What mistake 
did he make? | 


33. In the division of 345678 by a certain nuinber, the three suc- 
cessive remainders are: ne wes 819, 286 and 231. Find the divisor 
and the quotient: : 


ve 
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34. Fill in the missing numbers in the following :+- 
4.4, 
523) kok ok OK OK 
1105 
*  . 604 
71 remainder. 
30 */§2341 
g\x¥ * * * ** remainder 4. 
** * ‘+ remainder 3. Complete remainder 37. 
36. 7| * OK OK KK 
oS eae remainder es, 


5| *** +. remainder 3. 


Quotient 81 .. remainder 4. 

37. In a cricket match, of 3 boys A, B and C, A and B scored 
together 100 runs; A and C together 95; and B and C together 105. 
Find the score of each. 

38. Of three persons A, B and C, A and Bare together worth one 
lakh of rupees, A and C are together worth Rs. 75,000 : and B and C 
-are worth Rs. 91,000. Find what each is worth. | 

39. <A party of 100 schoolboys gather 2,783 flowers in one garden 
and 891 flowers in another; but there are so few flowers in a third 
‘garden that while some are able to find only one each, the others can 
find none. The total number of flowers collected being equally 
-divisible among all the boys, how many are unable to find flowers in 
the third garden ? 

40. A fruit seller ordered 1,000 mangoes at the rate of 20 a rupee 
and 450 at 15 for arupee; and on arrival found 40 of the former and 
30 of the latter were damaged and could not be sold. What profit 
did he make by selling the rest at the uniform rate of 12 a rupee? 


OF RET pe 


CHAPTER IV. 


COMPOUND QUANTITIES: INDIAN AND ENGLISH 
TABLES OF MONEY. 


80. We have in previous chapters made use of certain 
‘simple quantities such as 5 rupees, 3 feet, 15 years, 10 pounds, 
etc. These are quantities in naming which only one unit 
is used. But there are quantities in naming which more 
than one unit of the same kind is used; that is terms of 
different denominations, but all of the same kind are used. 
Such quantities are called Compound Quantities. 
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Thus 5 rupees 10 annas 8 pies isa compound quantily ; for there 
are terms of three different denominations used in it; viz. rupees, 
annas and pies. 


SI. INDIAN TABLE OF MONEY. 
12 Pres (p.) make 1 Anna (a.) 
16 Annas (er Pe Dee hee OV Meee) 
A gold mohur of the value of Rs. 16 and a pagoda worth 


Rs. 3-8 as. which were formerly current are not now in use, 

82. In Ceylon the rupee is divided into 100 equal parts 
called Cents, 

83. Reduction is’the process of expressing (a) numbers 
of a higher denomination in units of a lower denomination ; 
(6) numbers of a lower denomination in units of a higher 
Cenomunation * as 1a— 

(2) reducing Ks. 162-7-3 to pies ; 162 Rs.-73' cents fo: cents. 
(6) reducing 18489 pies to Rs. as. p. ; 18488 cents to Rs. 


Gaeta oP | Rs. Cents. 
LOZ. 3 | 162 73 
16 | 100 
2599 as. | 16273 cents. 
: ibe | 
Ans, 31191 p. | Rs 162 is multiplied by 100 and 


73 cents are added. 
First multiply Rs by 16 and add | 

7 as. Then multiply the annas by 

12 and add the 3 .p. | 








(6) 1218489 p. | 100 184,88 cents, 
161580 as. 9 ps. | 184 Rs. 88 cents. 
96 Rs. 4 as. 


Ans. Rs. 96-4-9. | 


84. The Ceylon coinage is a decimal coinage since the 
change from one denomination to the other is effected by 
multiplying or dividing by 100, i.e. by 107. In this case 
there is no labour involved in reduction. 

Thus 8725 cents = 87 Rs. 25 cents ; 
and 123 Rs. 40 cents = 12340 cents? 

EXxAMPLEe. How many quarter-annas are there in Rs. 369 
12:a8s-6.p, 

4 
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Reducing Rs. 869-12 as. to annas, we get 13916 as. Since there * 
are 4 quarter-annas in an anna and 2 quarter-annas in 6 p., we 
multiply 13916 by 4 and add 2; we thus get 55, 666 quarter-annas. 


EXAMPLES.—ORAL, 

Reduce to pies— : 

cds aoe epee. 14 es, Tho lias.6p. 4. loas. Il p. 

Os, Rs. lei2-6. "6. RS. a4eh: Rs. 3-0-6. 8. Rs. 4-5-4. 
How many half-anna stamps can be bought for— 

toe 210 Ast. Z, YAS Gs: Bris ag. 4. ‘T4as.6 p. 

a. Rsei1e6e: - Oy RS. 1156; <7. Ra, 29 Bee Se. oe 

9. Rs. 3-3-6. 10. Rs. 3-11-6. 11. Rs. 4-7-6. 12. Rs. 4-10-6. 
How many quarter-anna stamps can be had for— 

iu. 13tag3 pin 2 154s, Op. Soe RS ae ae a ee ees 

Ga WS 2i AS wo6,° Rs. 3-O as. o* 7s Sea a-b.- a eee 

9. Ks. 1-14-6. 10. ‘Rs. 2-0-9. - 11. -Rs 3-1-6. 12. - Rs. 3-4-9. 
How many quarter-rupees should be given in change for— 

157 eS. TG. on RS co: Oe ieSicee. 4. Rs. 82, 

5, Rs. 15-12.as..6;- Rs, 16-8 as," 7, BReili-duas. 8.5 ee, cies 
How many two-anna pieces are there in— 

igen dese te Zi noe Les Gal Wh Se hts 4. Rs. 16. 

5. 8S,-/-14.as.. 6. Rs. 8-12 ag... 7. - RS. d1-48si 62 ee ee 

O- ks. 13-6 as. 10; Rs. 14-2 as, 11y-* Rs-15-6 as. 12d Ve 


Express as annas and pies or as Ks. a. p. 


ny 
oO 
7 


hh. 10 p. fees hee Be 3. 6203" 4. ae ey; 

a 2068p, 6. .300 p. | 7. 400 p. 8... S00 p: 

Oc. 020 0: 10, 00-9, th SO. 12. - 9665. 
Reduce to quarter-rupees and give the remainder— 

1. 140 p. io TBO Pp: a, ee. 4. 300 p. 

et Wey are at 1” 550) )). Ty bo 8. JOD: 


(a ee 


EXAMPLES. I. 

Reduce— 

1. Rs. 2,578-14-8 ; Rs. 8. /65-4:46y5 Rs. 4,567-8-10 ; 
Rs; 9;976-5-1 to pies. 

2 Rs, 1,125-6 as. * >t Rs: 2,343-42 Bs, > ee oye ee 
Rs. 5,087-4 as. to ftwo-anna pieces. 

3. Rs; 7,803-9 as.; ---Rs. 869-7-6; Ks. 9,876-11-9 ; 
Rs. 2,345-12-3 to quarter-annas. 


- 


* 


TVs fe Ss ENGLISH TABLE OF MONEY. ol 


4. 964,789; 789,010 ; 1,011,123 ; 1,915,453 pies to Rs. a. p. 

5. 891,035; 999,999; 12,0454; 25,6834 quarter-annas to 
oe a VE eh 

feet eyo OI 2 10,23 6/5. 21,222,234 - pies te 
quarter-rupees. 


85. ENGLISH TABLE OF MONEY. 
4 Farthings (f.) make 1 Pezny (d.) 
12 Pence jp aeboo Ele sa) 
20 SAzllings Se ah OURS) 


2 farthings == a half-penny. 
i farthing is written jd. 

2 farthings are written $d. 
3 farthings are written $d. 


‘The following coins are current in England :—- 


Bronze Coins. “Silver Coims. 
A tarthing *.. 1 ree-peany piece = 
A half-penny Six-penny piece 
A penny Shilling 
Gold ‘ Coins’ Florin (2s.) 
: A Half-sovereign Half-crown (2s. 6d.} 
A Sovereign Double florin. 


The guinea of the value of 21s. is not now issued; but the word 
guinea is still used to denote 21s. ; and half a guinea = 10s. 6d. 


EXAMPLE l. (a) Find the number of farthings in 


£ 28-17-65. 
(6) Express 97081 farthings as £4 s. a. 





Bye S- - (B)- 4197081 7, 
2654: Oy 12|24270 4d. 
20 20/2039 5. 64d. 
ae 101 £28. 
ry Ans. £101-2-64. 
4 
27722 fF. 


(a) We multiply the 4 by 20 and add 17s.; next multiply the 
shillings by 12 and add 6d.; and then multiply the pence by 4 and 
add the 2f. in 4d. ) 
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EXAMPLE 2. Express 97080 farthings as half-crowns. 


4\97080 f. We divide pence by 6 and the 

6|24270 a. quotient by 5; because in half 

5\4045  six-penny pieces, a crown there are 5 six-penny 
809 half-crowns. pieces; 


BHXAMPLES.—ORAL., 


[express as pence— 


1 de 8a, DOS OO « Site Aiea, 4, 18s. 6d. 
Oy) eeo. 6, £1-2-6. Jon ele I, 8. £1-12-6. 
Find the number of half-pennies in— 
dee Lise, 2. 14s. 6d. a: alos ou, AS” CUS ae. 
o£ le1-6: 6. £1-3-4. Un “ARS es 8. £1-10-6. 
Express as farthings— 
Pe Os aad. Ge alls. head: De. less Oey 4, JAos tee 
Dep hos One: Ge LES HOse: fo V 188s 4ad:- Gc Os eae 
How many six-penny pieces are there in— 
ine 145. 6d, ie J OSs 3.2 44-2-6: 4, £1-12-6. 
Dak LOS Gu re ES: Ce Bales GO 2a 406 
How many three-penny pieces are there in — 
1, Sscc9d, ao kes sa: On 2195," a06 & 13582 Oak. 
5s etee-3. 6. £1-8-6. Fe A0=1-9: 8. 41-16-6. 
Find the number of half-crowns in— 
ie dee OG: nes Lis, Os Bie oe, 4, £15s. 
ans los: Ou b Geress be gh Br 120: S:, Somes. 
Express as shillings and pence oras 4. s. d.— 
Le ud 0d, Pee, 3,. 200d, 4 K2S2ae 
&.2 hear. Gee Ue, fg et Go H2o4@ 
9, 242d LOR 260, Ul. 2847. Tze ae 
13, 420d. 14>. 560d. 15, 7/662. 167, ates 


EXAMPLES. II. 


1. Express as pence— 


(1) £219-17-i1. (2) 4 382-139; 
Paige Laedolo-/ (4) £2,867-9-8. 


2. Reduce to half-pennies— 
(1) £234-15-73. 


(2) £538-13-65. 
(3) £789-19-95. (4) 


4£1,579-11-85. 
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3. -Reduce to farthings— 


(1) 429-11-72. (2) 4107-16-55. 
(3) £298-9-64, (4) £876-18-83. 
4. Reduce to six-penny pieces— 
(1) £350-19-6. (2) £453-13s. 
Loop eo win. Os. 67: (4) 79 guin. 17s. 6d. 


5. How many half-crowns are there in— 

(1) £54-2-6. (2) 20 guin. 15s. (3) 426-7-6. (4) £32-2-6. 
ores Reduce to 4 ‘sar | | 

Gly Io 990d. f 25 20207 fas: CSN Jy F iT. 4a UO, Sou 
7. How many half-crowns are there in— 

(12101880: (2) 130,680d. (3) 262,977d. (4) 485,264d. 


Lar FouR COMPOUND. RULES; 


86. Compound Addition is the process by which com- 
pound quantities are collected into one sum. 


EXAMPLE. Add together— 
- . <1). Rs. cents. (2) 2 S2 Ur. ar 2)5 addin tie 











S779 In -(1):, we proceed: 35 8 93° farthines ‘the=sum 
123 80 exactly asin simple 76 10 42% -11f. = 23d. we write 
49 29 addition, “carry: >= 299 8°93 ancCearry 2avAdds 
378 44> ing * 3 1-e.°300 from. 4 0 73 ing the pence we 
19°36. the Scents’ column, 36 12° 52 get 45d. which is 3s. 
526 57 to the rupees. 42 5 9% 9d. Writing 9 under 
— - pence, we-carry 3s. 

aciSo7 2 loans. 220° 6 -9S2Pand so on: 

EXAMPLES. III. 
Add the following vertically and horizontally :— 
1 2 3 4 

aC RS) 2 A.B, | Reis skooP a, RSs OAL TPS BS. he Pe 
5. | 3,654 10 9 | FOO TS vk 6,010 82 7 1,009) 135-98 
Get CN a ees ea oP O72 12638 oO etl 70 14 7 
fa 1012 1d 103 G56) 2722 93 83 14 8 6/3 SS 
Ss dss a6. 6;789 10 11 SOO 2,354. 9 10 
9. | foe cee bl 64550) 37 £926 a 3 300 10 3 
10. | ped sg 1624035" 087-5. 62. 3067-2 82-9 
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1 2 3 4 

, Bie ad) £5. d.) ~£ 8, d. Lo. ae 
5. 65 9. 53 78 7 6 | 3,456 7 8}]| 6,789 10 114 
6. 8713 34 39510 93 | 234.5 64 654 3 83 
r 20515 94} 857 9 8k| . 789 10 119 987 6 53 
8. 436 19 83 | 3,97612113| 90619 7 19 16 34 
9, 89 11 li} 693 8 6i| 97 18 10% | *3,096 19 7 
10. ah cee, ee 89.17 72.| 4,579.13" 93 674° 7° OF 


ee ee 


87. Compound Subtraction is the method of finding 
the difference between two compound quantities. 





EXAMPLE. 
(1) RS. cents (Be ng WOES ony 5 Sue 
From 374 25 Here we pro- From. 25:15 93 = supivacwiae 
Take 189 75 ceed as in sim- Take 16 17 102 2d. from 1$d. 
———— plesubtraction. -——-— +i.e. 3f. from 
So. G4: 50 Ans. 817 10% 6f. we get 3f. 


or 2d. 


EXAMPLES. TV, 


1. Find the difference between 28,067 Rs. 24 cents and 
21,278 Rs. 42 cents. | 


2. From a purse containing Rs. 2,000, the following sums are 


taken :—195 Rs. 95 cents, 280 Rs 80 cents, 395 Rs. 70 cents, 

525 Rs. 25 cents. Find how much is left. 
Perform the following subtractions— e 

aon Teer. ia), | 4. URS AgoP. | “sbalehe Poy aie 25 Shea al Jos. 2 


10,000 0 0} 3,04,050 13 4 | ro ol wage ba! 275 10 
Pei SI £0; moe A 39: 1Sucae Lo oe aes 





Find the missing quantities in— 
femal -RS, “AY Pn) Si Be ae 92: GRE let SO STs, 
Bs Goes. 1A OLVF ees | 23,456 10 95} 30,506 14 83 
eoeree \ aereee } eeeres . toe eee 
398,897 1411 1,68,613 12 5 14,686 14103  7,04918 93 
11... What must I take away from Rs. 11,111-11-] to leave 
Rs; 9,909-9-0? 
12. If I gain £36,234-9-6; and lose £50,306-1-9, how much 
shall I have gained or lost altogether ? 





—_— 
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Exampeie. A horse and its saddle are worth 4120-17-6 ; © 
the saddle alone is worth 412-7-6. By how much does the 
value of the horse exceed that of the saddle ? 


The horse and the saddle are worth........... 4£120-17-6 
Pit, CE SAGCIS WS WOLTER tite, ois eck ca eee £,12-7-6 
Srotractine, the orse-1S. Worthy... sci.s0<0. 5s 4 108-10-0 


The value of the horse exceeds that of the saddle by 
4 108-10-0— £12-7-6 or by £96-2-6. 


EXAMPLES, V. 


1. A picture with its frame costs Rs. 25; the picture 
costs Rs. 12-10-8. -How much does: the one cost more 
than the other ? > 

2. A house with its furniture is worth £4,759-10-94 ; the 
house alone is worth £1,494-11-93. By how much does the 
value of the furniture exceed that of the house? 

3... Avhas 19s. 83d., and B has 17s. 11d.; A-gives B7s. 
102d@., and B gives A 135. 94d. Which of the two has more, 
and te Perl eee toe rea a a ep aa hor jae oe te 
> 4. A person has £17-8-6; how much’ has he left, after 
‘paying away £1-6-103, L3-2-8, 44 guineas, 14s. 74, and 
£1-0-93 ? | 


88. Compound Multiplication is the process of finding 
the amount of any compound quantity, when it is Pe peates 
a number of times. eS 

When the multiplier exceeds 16, the ce method will be to 
separate the multiplier into factors or into factors and parts. 

EXAMPLE. Multiply (1) 524 Rs. 24 cents by 54. 

(2) - Rs. 285-10-7 by 87, (3) £79-14-63 by 76. 

(1). Rs. eents. (2) RS. A. PB. (3) De Ss aR 


Sti 56 9 524 24 985-1027 79 14 6 °3 
ae 6 | | 87 76 

3,145 44 1999 10 1 ATS, Goed 

9 2285 4 8 558 111 
Answer 28,308 96 24852 8 9 “£6050. 6° & = 
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(2) The first line is the product by 7. The next line is the 
product by 80 or 8 tens and so the pies, annas and rupees are written 
beginning at the tens’ place.. 81 p.=6as. 9p. 56 as. = Rs. 3-6 as. 


MENTAL. ARITHMFTIC. 


89. Multiplying a number of pies or pence by 12 gives 
the same number of annas or shillings. 


MMS 2p k 12 Saas. ere. Ne es, 
id. X12 a= aay ee ass Oa, 


Hence, to find the value of a dozen articles, reckon each 
pie in the given value as an anna, and each penny as a shilling. 
Thus, the value of a dozen articles at 3 as. 4 p. each is. 40 asy, 
iG.ansa Coo as, 3 and atds..Ud,.each is 50s... 1.6. 2 2-165, 
EXAMPLE. Find the value of 1 dozen articles at Rs. 2-5-8 each. 


The value of 12 articles at Rs. 2-5-8 each = the value of the 12 
articles at Rs. 2 each + the value of the 12 articles at 5 as. 8 p. each. 


The value of the 12 articles at Rs) 2:each = Rs. 24, 


BA NED cate eatiolna S eae hae es Green aos Das. 8 D, == 68-09, = Reet ae, 
rat WO ede xo ap Sezai eeee Rs, 2-5-8 = Rs. 26-4. as. 
EXAMPLE. Find the value of 84 articles at 43-3-6 each. 
84 = 7 dozen. 
The value of J] dozen at £3-3-6 = £436 + 42s. = £38-2s. 
SIC Sekt ahs LP aeaeie Se oor es ak) =a ec 


90. To find the value in Indian money of 16 articles, 
reckon each anna in the given value as a rupee, since 16 as. 
make one rupee. 

Thus, the value of 16 articles at 5 as. each is Rs. 5. 
EXAMPLE. Find the value of 16 articles at 12 as. 6 p. each. 


12 as: 6p. = 12s-as: - Kequired value =. Ka. 4275.-1.6, Reker 


91. To find the value in English money of 20 articles 
reckon each shilling in the given value as 4], since 20s. 
make 41. 

Thus, the value of 20 articles at 
(B)..35/-3¢.== value at 33s; =<33253 = aot: 
(FP) 138, 9d. =e BAS ees of loelee, 
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EXAMPLES.+ORAL. 


1. Find the value of a dozen articles at (1) 53d. (2) 44d. (3) 62d 
{4) 74d. (5) Sid. (6) 10Zd.. (7) 84d. (8) lidd. 

Find the value of a dozen articles at (1) 7 as. 2 p. (2) Yas. 1p. 
as. 6 p. (4) 11 as. 10 p. (5) 12 as. 5p. (6) 13 as. 11 p. (7) 14as. 9p. 
as; 10"). each; ; 

3. Find the value of a dozen things at (1) 8s. 10d. (2) 9s. 11d. 
(3) 10s. 4d. (4) lls. 3d. (5) 12s. 5d. (6) 13s. 6d. (7) 14s. 7d. (8) 15s. 8d. 
49) 16s. 9d. (10) 17s. 4d. (11) 18s. Gd. (12) 19s. 3d. each. 

4 Find the value of a dozen articles at (1) Rs. 1-10-3. (2) Rs. 
P2245 (3) Rs. 2-5-4: (4) Rs..2=10-8; (5) Rs. 2-12-6; (6) R8.-2-14-2. 
{7) Rs. 3-1-6. (8) Rs. 3-4-8. (9) Rs. 3-6-4. (10) Rs. 3-10-6 each. 

5. Find the value of a dozen articles at (1) 41-1-4. (2) 41-2-8 
fee. (4) 52 125-9; (5). £1-6-8..(6) G1-8-6- (7): 41-12-92 (8): 42-24 
{9) £2-6-8. (10) £2-8-4 each. 

6. Find the value at (a) 6s. 4d. each. (6) 7 as. 8 p. each of (1) 36 
(2) 48, (3) 60, (4) 84, (5) 120, (6) 144, (7) 180, (8) 192 articies. 

7. Find the value of 16 articies at (1) 6 as. Sp. (2) 7 as. 9 p. (3) 8 
as. 8p. (4) 9as: 6p (5) 10 as.3 p. (6) 12 as. 9p. (7) 14 as. 6 p. (8) 15 
as. 8p. (9) Rs. 1-2-6. (10) Rs. 2-3-9. (11) Rs. 3-1-3. (12) Rs. 3-4-9 each. 

8, Find the value of 20 articles at (1) 13s. 6d. (2) 15s. 3d. (3) 16s. 
Od. (4) 18s. 3d. (5) 19s. 6d. (6) £1-2-3. (7) 41- 10-9. (8) £1-12-6 each. 
* 9, Find the value of (1) 60, (2) 80, (3) 120, (4) 180, (5) 220, (6) 
260 articles at 41-4-3 each. 


i 


NO pw 


(3) 1 
(8) 1 


A Se 


EXAMPLES. VI. 


1. Ifthe cost of making a ring comes to Rs. 30-10-8, find 
the cost of making 27 such rings. 

2. What amount is given to 29 persons at 25 guineas 
each ? 


3. How much is spent in a year of 365 days at the daily 
rate of Rs. 17-14 as. ? 


aete-an- acre of. land. 1s. Sold for Rs. 802-9-3;- what 4s 
realized by selling 789 acres of similar land ? 


a te person had. Sas. 8. p. after, siving. .each-of: 19 
persons Rs. 33-12 as. What had he at first ? 
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6. How much should I have to give to each of 17 people 
3s, 84d. and to each of 23 others 15s. 03d. 


7. A person has 27 half-rupees, 31 quarter-rupees and 
49 two-anna pieces. Find the total sum he has. 


8. What sum is necessary to give each boy in a school 
of 53, a sovereign, a half-crown, a shilling, a six-penny piece 
and a three-penny piece ? 


J. 24 coolies are engaged for 6 days a week, working 8 
hours a day at three-quarters of an anna per hour. What 
has to be paid to them at the end of 4 weeks ? 


10. The straw from three paddy fields each yielding 62 
bundles, each weighing 62 pounds is sold at the rate of 10 
pies per pound. What is the amount realized ? 


11. What is the total sum received from 13 first class 
railway passengers paying Rs. 27-12 as. each, from 27 
second class passengers paying Rs. 13-14 as. each and from 
234 third class passengers at Rs. 4-10 as. each? 


12. A man bought 2,000 sheep-skins at 12 as. each and 
1,200 goat-skins at Rs. 1-8 as. each; and paid carriage hire 
to the drying shed at the rate of 4.as. per 100. Find the 
total cost of the skins. 


—————— 


92. Compound Division is the method (1) of dividing a 
compound number into as many equal parts as the divisor 
contains units; and (2) of finding how often one compound 
number is contained in another of the same kind ; as in— 

(1) Dividing Rs. 2,893-8 as. by 144. 
(2) Dividing 46,052-14-6 by £123-10-6. 
[nthe division of a concrete number by an abstract number, we 


separate the former into as many parts as are represented by the 
latter ; the quotient is one of such parts and is therefore concrete. 


Conerete number : 
== Concrete number. 
Abstract number 
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EXAMPLE. Divide Rs. 2,893-8 as. by 144. 
It is easy to divide by means of factors, whenever the divisor can 
- be split up into factors; 144 = 12 & 12. 


Bee OCA SP, 
12|2,893__ 8 0 
12/241 2 ( 72H 
Roane 20% 1G 


EXAMPLES.—ORAL 


What is the value of ? 1. 4s. 9d. + 2, 3,6..2. 12s. 6d.+ 3, 4, 6, 8, 12.. 
SemOnscO O54, Ba A TS ing oid 6,8 12. 5, OS, O20 oe 
6. 8s. 4d. + 8. Ts So -i0ed. 23.22. 8. 5s. 46d. + 3... 
9. 18s. 4-4, 8,12,16.10. Rs. 1-10-8 = 4, 8, 10, 16. 

eet ie oe 458 [Ges 09-68 = 45.8. 10516, 


EXAMPLES. VII. ae 


1. Divide equally among 127 persons the following sums. 
of money (1) 87,654 Rs. 80 cents.. (2) 1,00,9387 Rs. 52 cents, 
(3) 2,34,567 Rs. 75 cents. (4) 5,60,789 Rs. 48 cents. 

2. Divide £16,501-8-44 equally among 197 persons. 


3. If 204 articles cost £658-15s., find the cost of one. 

4. If a man earned Rs. 114-6-4 ina year of 366 days 
what was his daily earning ? 

ee the. -10lal “cast, of 3,405 horses aeickonat to- 
£119,232-1s.-10sa., what was the average cost of each? 


* 


93. By the division of one concrete quantity by another 
of the same kind is meant the process of finding how often 
the second is contained in the first; the quotient therefore 
is an abstract number. 


Concrete number e ed 
—. => abstract number. 


Concrete number 
Reduce both quantities to the same denomination and then divide 
the one result by the other; but it is advantageous to choose that 
denomination, in which the given quantities are expressed by the 
smallest numbers. 
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ExAmpLte. Among how many persons can £6,052-14-6 
be divided so that the share of each may be £123-10-6 ? 
No. of six-penny pieces in £123-10-§ = 4,947. 
No. of six-penny pieces in £6,052-14-6 = 242,109. 
242,109 six-pennies + 4,941 six-pennies = 49. Ans. 49. 
EXAMPLES.—ORAL. 
How often is the first of these contained in the others ? 
op. 12 as. 8p. 3 13 as, 4p. 4-40 AB oS Re 2 
Spi in lores 6p. 2 sess pees = Wares eel tere. 
lane” pan as. Ae aS oe ome Sel eee 
16. 4d, 1 oe 2 1s, 5 
Todt 2 lve SAAS eo sas eee 
BXAMPLES. VIII. 


1. How many payments of 9 as. 6 p. can be made from 
Rs. 285? 

2. The rupee being worth ls. 4d. find the number of 
rupees that can be exchanged for 430-4s. 

3. How many sovereigns can be had for Rs. 506-5-4, if 
the sovereign be worth Rs. 16-5-4 ? 

4. How many times can 41-10-64 be taken from 
£160-4-84 ? 

59. Among how many persons must Rs. 776-2-1045 be 
divided so that the share of each may be Rs. 36-15-44 ? 

6. If an article cost 12s. 6d., how many dozen can be 
Wadiaor ces Os. 

7. How many more half sovereigns than guineas are 
there in 4157-10s. ? 

8. How many more dollars than pagodas are there in 
Rs. 1,984-8 as. ? One dollar = Rs. 2-4 as. and one pagoda 
= ks. 3-8 as. 


on GD DO KR 


EXAMPLE. How many cows at Ks. 21-12 as. each should 
be given in exchange for 120 sheep at Ks. 7-4 as. each? 
120 sheep are worth Rs. 7-4 as. X120 or Rs. 870. 
.. No. of cows required = Rs. 870 + Rs. 21-12. 
== Rs. 870 X 4 qr. rs. + 87 qr. fs. 
== aU, 
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EXAMPLES. [X. 


1. Aman sold 30 sheep at Rs..3-8 as. each; and with 
the money, bought ducks at 10 as 6 p. each. How many 
did he buy ? 

2. How many sheep worth Rs. 7-8 as. should be: given 
in exchange for 20 bulls worth Rs. 25-8 as. each # 

3. How many ducats of 4s. 113d. each are worth 55,926 
dollars of 4s. 10$d. each? 

4. What quantity of jaggery at Rs: 2-10:8 a matnd 
Should be given in exchange for +4 mds. of sugar at Rs. 10 
a maund ? 


CHAPTER V. 
COMPOUND QUANTITIES.—Continued. 
INDIAN AND BriTISH TABLES OF 
WEIGHTS AND MEASURES 
‘TABLES OF WEIGHT. 


94. MADRAS COMMERCIAL WEIGHT. 
3 Tolas (Tol.) make 1 Patam (Pal.) 
40 Pals. arse Wed ess. 
p 8 V7ss. in ainda 
20 Mas. » . dandy (Can) 
8 Palams = 1 Seer, 
5 Seers — se IV iss: 


One rupee weighs 1 Tola or 180 ers. Troy. 
The South Indian or Madras Maund is nearly 25 lbs. Avoir. 


95. INDIAN IMPERIAL WEIGHT. 
This table is used for weighing salt and goods sent 
by Railway. 
80 Lmperial Tolas make 1 Imperial Seer. 
40 Imperial Seers ,, 1 Lmperial Maund. 
An Indian Imperial Maund = 822 lb. Avotrdupots. 


—es oe 


BX ADP ILE Ss 1. 
Reduce— 


I. 12 can. 15 mds. 4 viss 4 seers 5 pals. to palams. 
2. 45 can. 18 mds. 7 viss 3 seers 1. pal. to palams. 


D 
0 
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3. 300 can. 10 mds. 2 viss 20 pals. to tolas. 

4. 35 can. 13 mds. 4 viss 18 pals. to tolas. 
Reduce to candies, ete.—5. 95,403 seers. 6. 700,500 pals. 

7. 67,56,789 tolas. 8. 87,65,430 half-tolas. 

96. TABLE OF AVOIRDUPOIS WEIGHT. 

This table is used in weighing all articles and all objects 
of commerce. | 

16 Drams (drs.) make 1 Ounce (02z.) 


16 oz. », 1 Pound (26.) 
BOWS. i | L Ovarter (gzn3 

4 grs. 5, 1 Hundredweight (cwt.) 
PO Ca: ie etre 


i lb. Avoir. weighs 7,000 ers. Troy. 
1-stone (st.) = 14 lbs. Avoir. 
#XAMPLE. Reduce 20,806 lbs. to tons, etc. 
28 { 4|2080€ 
7/9201 four lbs. 2 lbs. Instead of dividing by 28, we 
4/743 quarters. divide by its factors 4 and 7. 
20\185 cwt. 3 qrs. Ans. 9 tons 5 cwt. 3 qrs. 2 Ibs. 
9 tons 5 cwt. 


BocA MPL Bas: it. 
Reduce-— 


13-2 -@wt. 21 ibs. to. drams. | 2719 cwt2 ore: 26 lei 


3. 8 tons 3 cwt. 21 Ibs. to Ibs. 4. 81 tons 8 cwt. 3 ars. to Ibs. 
oe) OU Grains LO.drs: 6. 46,789 lbs. to tons. 
Li POO SIO Oe (O-tOnS: &, 906.7 06. o7.°te” tees 





TABLES OF TIME. 
OT. INDIAN TABLE OF TIME. 
60 Vinadies make 1 Naliga. 
74 Naligas ,, 1 Jamam. 
8 Jamams eee ae Bee 


1 Naliga = 24 minutes. 
2} Naligas =’! hour, 
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98. ! ENGLIsH TABLE OF TIME. 
60 Seconds (sec.) make 1 Minute (snin.) 
60 Afzis. yy dh our (ke, ) 
24 Hrs. jh ad aay. 
7 Days oat i eek ae.) 
4 Ws. jo ah Lunar Month. 


13 Lunar months or 12 Calendar months or 365 days make 1 year. 
366 days make 1 leap year. | 
o2 wks. are considered as one year. 


99. The number of days in the months is remembered 
by means of the following lines: | 


Thirty days hath September, 
‘April, June and November ; 
February has twenty-eight alone, 
And all the rest have thirty-one ; 
But leap year coming once in four, 
February then has one day more. 

The following is a very ‘easy method :—Take ‘the knuckles, 
omitting the thumb on either.-hand with the depressions between 
them. Call the first beginning at either end January, and the de- 
pression February, the next knuckle March, the next depression 
April and so on; the last knuckle is July. As there is no depression 
following, begin again at the beginning with August and so onto 
December. Then every month which is represented by a knuckle 
has 31 days, the others have 30 days (except February which has 28 
or 29 days). 


100. If the number that denotes a year is divisible by 4, 
that year is:a leap year... Ex. 1888,°1892, 1896. 


But years which con:plete centuries are not to be taken as leap 
years, unless the numbers which express the centuries are exactly 
divisible by 4: thus 1600 and 2000 are leap years, but 1700, 1800, 
1900 are not leap years. 


EXAMPLES. III. 
Poy many. days were. there from January ISt-t6 
September 13, in the year 1900 ? 


2. Find the number of days from the Ist of August to 
the 15th of December, both days included. 
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3. By how many days did the second half year of 1904 
exceed the first half? 

4. A person was born on the 15th of May, 1877. How 
many days old was he on the 8th February, 1892 ? 
Reduce— 

Sp 20-yrs. SU days 20 hrs. to minntes. 

4 wks, 6 days 50 sec. to seconds. 
4.967,893 min, to yrs., days, etc, 
967 ,890°000 sec. to-29s., days, etc: 


ae NO 


——_——. 


¢ 


101i. TaAsLe oF ENGLISH LINEAL MEASURE. 
This table is used in measuring distances, lengths, 
breadths, heights, depths and the like, of places or things. 
Ke adaches (27%) make 1 foot (f.) 
eae oc de Pane 
220 yas: ye ke LUM ene te 
Surely G0 pas leila) 


me 


Ds Vas, make 1 Pole (po.) rod or perch, 
40 Poles i 2 dhurlone: 


ooo 


Used in surveying lands. 


100 Links make 1 Chain (22 yds.) 
10 Chains 3. ot Perlone. 
Gimales = £==") league. 
6 Feet = 1 fathom (used for measuring the depth of the sea.} 
4 Inches = 1 hand (used for measuring horses). 


EXAMPLE. Reduce 3 fur. 5 chains 85 links to links. 
Sein, Sch; 6S links = 25. Ch. solieks == 3,555 Nie 
ja -lnks == 7o.ch. 75 links == 7 fori Che 75 lives, 
Compare this with the reduction of inches to furlongs in the 
following example. 
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Reduce 1,006,000 inches to miles, furlongs, yds., etc. 


12 1(00000 inches. 
3| 83333 feet 4 in. 
220 { 20 2/777 yards 2 ft. 
11{1388 twenty-yds. + 17 yds. 2 twenty-yds. + 17 yds. 
8|i26 furlongs 2 twenty-yds. = 40 yds. + 17. ds. = 57 yds. 
15 miles 6 fur. Ans. 15 mi. 6 fur. 57 yds. 2 ft. 4 in. 


EXAMPLES. IV. 
The first 8 examples are to be done orally. 


Reduce to links— 


1. 7 fur. 8 ch. 64 links. 2, & fur-6ch: 904inks; 
a,-2. 6 fur. 7 chr. 85 links. 4. 4fur. 5 ch. 46 links. 
Reduce to furlorgs, chains, links-~ 
5. 7,986 links. 6:7. 8,765 links; 
7. 5,987 links. 8. 8,648 links. 
Reduce— 


9. 3 miles to inches. 10.. 2 mi. 6 fur. 20 yds. to feet. 
2), 7 ture 10: yds.-2 {t.-to in. 12): 3 mi. 2Z08iyds. toteet 


Reduce to miles, furlongs, yards, etc.— 


13. 5,000,000 in. 14-2 897,01" tt: 
45. > 2,345,678 in: - 16. 45,678,910 ft. 
102. MADRAS MEASURE OF CAPACITY. 
8 Olocks (oll.) make 1 Measure (Afcas.) 
8 Measures 5, 1 Marakkal (Mar.) 
5 Marakkals Rc Para is as) 
80 Parahs 1, 1 Garce (Gar.) 


12 Marakkals = 1 Kalam. 
One Measure = 100 Cubic inches. 


Oty eae. o Carentan 


EXAMPLES. V. 
Reduce— 
1. 36 gar. 50 par. 3 mar. + meas. to measures, 
2. 385 gar. 75 par. 3 mar. 7 meas. to measures. 
3. 18 gar. 60 par. 4 mar. 6 oll. to ollocks. 


4. 120 gar. 35 par. 2 mar. 5 meas. 3 oll. to ollocks. 
5 | 
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Reduce— 
». 753,103 oll. to kalams. 6. 56,789 meas. to garce, etc. 
7. 876,543 oll. to garce, etc. 8. 1,234,567 oll. to garce, ete. 


103. ENGLISH MEASURES OF CAPACITY. 


For measuring liquids such as water, wine, beer, etc. 
4 Gills (g.) make 1 Pint (pt.) 


2 Pints heer ar 
4 Quaris » 1 Gallon (gat.) 
136 Gallons 9 & de bigstes 


A pint of pure water weighs a pound and a quarter. 
.. A gallon weighs 10 lbs. 


For measuring dry goods. 
2 Gals. make 1 Peck (pk.) 


4 Pks. pl ed PI USHEr (OUS,) 
8 Bus. 2 35gy" 1 ORaHEr GF.) 
3 Ors.” a Pogue. 


EXAMPLES S Vi. 
Reduce— 
1. 9gals.3 qts.to pints. 2. 3bar.10 gals. 2 ats. to pints. 
3. 4 qrs. 7 bus. to gals. 4. 3loads 3 qrs. 3 bus. to pecks. 
5. 1,600 pints to barrels. €. 8,756 pints to barrels. 
PALO con Las, TO‘Grss 8. 7,340 gals. to qrs. 


104. TABLE OF NUMBER, 
12 Units make 1 Dozen. 
12 Dozen i a ree: 
20 Units ix ee eare. 
24 Sheets of Paper ,, 1 Outre. 
20 QOutres os, be 


10 Reams and eae 
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EXAMPLES. VII. 
Reduce— 
1. l4reams 17 quires; 2. 5 bales 6 reams 9 quires to sheets. 
3. 804,468 sheets ; 4. 567,890 sheets to bales, reams, etc. 


EXAMPLES. VIII. 
Add the following vertically and horizontally :— 





L a 3 + 
i,*}| Md. vs. pl..tol.; Md. vs. pl. tol. | Md. vs. pl. tol. |Md. v. pl. tol. 
Beleebi ak pepe 2 | MEE O 1S Ra) 1D 5 eae LG eek 
re Ora de 29S 19 Oe 0G) See De ee ieee 
Pete A LOG Oe ES a 2752 TS Gc 20 oie 10 3s" Soe22 
Beets se LO bee 27s BOE IS A322 aS Oe Ted 
Bey 5 90 8 ho Re a Ol is ee 
eee 8 27 2) dds 5 166 2 A. 2 BO Is od 
1 oe 2 3. Ae 

at. | Cwt. grs. ‘16.:0z.)<Cwt.  qrs. Ib. ( Cwt. ‘qrs. tb. |Ton. ewt:-qrs, 
D. Cer ee et 8 2 16 | 17 1 18 | 9 Q:- 3 
6. 6 2 Jet eae Lr a 3 20. Ser ee 
hs Ue o>) de 8-9 2 202526 2 12 | Si. 7 Oe 
8. Pee ceo el) 13 3 Bi scan enc 16 4226 Ae 22 
a De ee 1G 8 OS 7 2 | 8 1 Ai SA ts rah ts eet 2 
10. @33 14°10" 46 3 24: 2 2 22 As i aS 

Pokies 2 3 4a 
ai} Fur. yds. ft. in. Mi. yds. 4t.-in. |. Mi. yds. ft. int |Mi-yds. ft.in 
Ra Gr P20 2 Bo” 3 ROO el 64 4.5219 2 TI (8= 207 224 
eee 206 210"). A 208) 28 3 128s T1064 742s 18 
fe 4 De ta Ore vee OE oS 2002 Od 198 ay 
Bese Pee coo wee cee A Le dG Gis ye 1 Boe OO eee 

BAAMPLES. 1X; 
Perform the following subtractions :— | 

PeeCan. mds, -vis,- (Sr. pal. 2;> Can. mds. vis. sr, pal. 
2345 0 4 3 4 7446 «+14 5 4 7 

weed = 12 6 3S 2189 2-18 6 3.0 

3, - bons, cwt; qrs. Ib. 4, Tons cwt. qrs. lb. oz. 

720 17 2 14 1000 6 Se Jor a8 

ie SS een re tere Neal ae 

So wt. ars. sib. © 02. - dr. 567, 18, 3 16 


o 


15 Oe l0 So 8 Mi. fur. <ch.*. links, 
ee eo et 21 4 7 ae 
fen ge 2k 013. <9 I 6 a 


gee 


atetyapes sepa a owes 
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Perform the following subtractions :— 


+ ae Purl... “CH” «Titles, 5. Mi So fare aa 
1b -<285 8 60 S68... ats ae ee 
71 ve 9 85 oe : ‘ ; 

9. Gar. par. mar meas. oll. 00. ~ |G = tips ee 
709 69 4k 6 5 10. Gar. par. mar. meas. oll, 
eof ae es eh 7080 63 2 4 3 

ll. Bales reams quires sheets 237 *ag . 3 6 it _S 
50 4 1? 18 12. Ba’es reams quires sheets 
23 ate = ie Bi 20 +25 5 3 10 





bF shove ee 


EXAMPLES. X. 
Multiply— 
35 can. 3 mds. 4 viss 5 seers 3 pals. DY¥reoo. 
475 can. 12 mds. 2 viss 23 pals. by 459. 
12 ewt. 3 ars. 20 Ib. 12 oz. by (1) 87. (2) 149. 
H9-tons 10 cwts 2°qts.2441 bs. by (ly 458 tereom 
405 tons 15 ewt. 1 qr. 16 Ibs.‘ by (1) 739s(2) 634: 
S20 VOCs Ltte tiled laser a te Aso | 
41.03 Tur. 11Owds.2 tte ain. Dy (2)-38; Cer ae 
3 days 9 hrs. 8 min. 31 sec. by 410. 
13 wks. 3 days 2) hrs. 30 min. 20 sec. by 463. 
1 foe ar 4). patow mat. oanedes ive bes, 
1 45 kals. 10 mar. 3 meas. 4 oll. by 271. 
12)~ 500 Kals. 8 mar: 6 meas. Goll. Dy 300. 


eS D ON OUP wD & 


a eee 


ExampLe. The circumference of a carriage wheel is 
12 ft. Find the distance travelled when it has made 8&0 


revolutions. 
In 1 revolution it travels a distance of 12 ft. 
*, In 880 revolutions it travels a distance of 880 X 12 ft. or 2 miles. 


EXAMPLES. XI. 


J. The circumference of a carriage wheel is 12 ft. Find 
tre distance travelled when it has made 1,100 revolutions. 

2. The circumference of a wheel is 1] ft. Find the 
distance traveled when it has made 800 revolutions. 

3: A carriage wheel is 13 ft. round; in what. distance 


will it make 440 revoiutions ? 
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4. Find the distance travelled by a carriage wheel 14 ft 
round, when it has made 990 revolutions. 


be 
mee as ae OSS am 


EXAMPLES. XII. 





Divide— 
1. 487 tons 13 cwt-1 qr. 25 Ibs. 10 oz. by 9. 
2. 409 tons 3 ewt. 26 Ibs. 5 drs. by 11. 
ae. tons Oo CWt.c Ofs..21 ibe. by 37. 
4. 409 tons 3 cwt. 25 Ibs. 12 oz. by 96. 
5. 217 tons 14 ewt. 3 qrs. 14 Ibs. by 98. 
G§. 402 can. 3 mds. 1 sr. 7 pals. by 405. 
7. 9,999 can. 19 mds. 7 viss 39 pals. by 889. 
Soe ar. 7 par. 2 mar. 1 meas. by 184. 
9. 4) gar. 50 par. 4 mar. 4 meas. 4 oll. by 333. 


1022°350 days.15 hrs. 24.1min. by 120. 
1154 -882-yrs: 253 days 9 min. 54:sec. by 243, 
12.5 27 ini. 274 yds. 9 ins-by 881. 





ExAMr_e. Find the circumference of a carriage wheel 
which makes 660 revolutions in going over a distance of 


1 mi. 4 fur. 


* In 660 revolutions, the wheel goes over 1 mi. 4 fur. or 12 X 220 
yds. 
.. In 1 revolution, the wheel goes over 12% 220 yds. + 660 or 4 yds 
-. Lhe circumference of the wheel is 4 yds. : 


EXAMPLES. XIII. 

1. Find the circumference of a carriage wheel which 
makes 440 revolutions in a distance of 1 mi. 4 fur. 

2. A carriage wheel makes 1,210 revolutions in going 
over a distance of 2 mi. 6 fur. Find its circumference. 

3. What is the circumference of a wheel which turns 
round 800 times in going over 1 mi. 2 fur. ? 

4. A wheel makes 514 complete revolutions in passing 
over 1 mile 467 yds. 1 ft. Find its circumference. 





105. Division of one compound quantity by another. 
EXAMPLE. Divide 2 tons 4 cwt. 2 qrs. 11 lbs. into 
parcel of 1 cwt. 2 qrs. 17 lbs. each. 
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Both the quantities ought to be reduced to the same denomina 
tion, and then the division done. 


2 tons 4 cwt. Z qrs. 11 lbs. = 4995 lbs. 
lL cwt. 2 qrs. 17 Tbs: 424105 fon: 
.. No. of parcels required = 4995 + 185 = 27. 
EXAMPLES. XIV. 

1. How many periods of 3 days 11 hrs. 33 min: are 
there in 4] wks. 1 day 22 hrs. 39 min. ?. 

2. How many packages of 15 oz. can be made out of 
S tons.8-cwt. J at. 1 tb. 10°02; ? 

3. Show that. there are seven times as many palams in 
2 can. 13 mds. 7 viss 8 pals. as there are ollocks in 7 par. 
3 mar. 4 meas. 

4. Show that there are 13 times as many inches in 14 mi. 
#tur-61 yds.-as thetecare ounces ind >ton 19° cwkid qiges 
3 108.6002. 

5. How many revolutions does acarriage wheel 13 ft. 6in. 
in circumference make in going over a distance of 18 miles ? 

6. A man in waiking takes steps each 32 in. long. How 
many steps does he take in going over 3 miles? 

7. A post man walks 14 miles a day. How many steps 
does he take in a week (6 days), each step being 2 ft. in 
length ? 

8. The fore-wheel of a carriage is 10 ft. in circumference,. 
and the hind-wheel is 16 ft. How many revolutions will 
the one make more than the other in 10 miles ? 


CHAPTER VI. 
MISCELLANEOUS PROBLEMS ON COMPOUND RULES. 


ExAmMpLke 1. A house and its furniture ate ‘worth 
£900-11-3 ; but the house is worth 8 times as much as the 
furniture. What is the house worth? 


‘ The value of the house is 8 times the value of the furniture. 
*, The value of-the furniture + the value of the house 
— 9 times the value of the furniture = 4900-11-3. 
’. The value of the furniture £900-11-3 + 9 = £100-1-3. 
*, The value of the house = £100-1-3 X 8 = £800-10s. 
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EXAMPLES. I. 


1. A house and furniture are worth £6,734-5-9. The 
house is worth 8 times as much as the furniture. What is 
the house worth? 

2. A coat and trousers cost Rs. 18-6-6. The former 
costs twice as muchas the latter. What does the coat cost? 

3. A carriage anda horse cost Rs. 1,800. The carriage 
costs 5 times as much as the horse. Find the cost of each. 

4. A man’s luggage weighs 6 times as much as himself. 
The weight of both is 1,211 lbs. How many lbs. does the 
luggage weigh more than the man ? 


———— 





EXAMPLE 2. An equal number of rupees, half-rupees 
and quarter-rupees ainounts to Rs. 56. How many of each 
coin are there ? 


i rupee + 2 half-rupee + 1 quarter-rupee = 7 ree rupees. 
And Rs. 56 contains 56 X 4 or 224 qr. rs. 
. No. of coins reqd. = 224 -- 7 or 32 coins of each kind. 


EXAMPLES. II. 


J]. The sum of an equal number of rupees, half-rupees, 
*quarter-rupees and two-anna pieces amounts to Rs. 20-10 as. 
How many of each sort are there ? 

2. Divide 270 guineas into an equal number of guineas, 
half-guineas, crowns, half-crowns, shillings and six-pennies. 

3. An equal number of guineas, pounds, half-guineas, 
crowns and half-crowns amounts to £4398-5s. How many 
of each coin are there ? 

4. The same number of men and women are employed 
in a piece of work. Each man gets 4 as. 6 p.:a day and 
each woman 3as. aday. Their daily earnings amount to 
Rs. 49-11 as. Find the number of men and women. . 


ee 


EXAMPLE 3. The fore-wheel ‘of a carriage, whose 
circumference is 6 ft. 8 in. makes 176 revolutions more 
than the hind-wheel in 2 miles. Find the circumference of 
the hind-wheel. 
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Bal. == 2 K S280 0. 32 inv B4t8 ty a Se 

The fore-wheel makes 2 & 5280 & 12 + 80 or 1584 revolutions 
“. The hind-wheel makes (1584 — 176) or 1408 revolutions. 
-. The circumference of the hind-wheel 
== 2 miles + 1408 = 2 X& 528) & 12 in. -+- 1408 = 90 in. = 7 ft. 6in 


EXAMPLES. ITI. 


1. The fore-wheel cf a carriage, 11 ft. in circumference, 
makes 1,680 turns more than the hind-wheel in a distance of 
10 mi. 4 fur. Find the circumference of the hind-wheel. 

2. The fore-wheel of a carriage which is 7 ft. in circum- 
ference makes 792 turns more than the hind-wheel in a 
journey of 3 mi. 4 fur. Find the circumference of the 
hind-wheel. ) 

3. The fore-wheel of a carriage 7 ft. Sin. in circumference 
makes 280 revolutions more than the hind-wheel in a distance 
of 1 mi. 440 yds. Find the circumference of the hind-wheel. 

4. The hind-wheel of a carriage is 7 ft. 6 in. in circum- 
ference ; and it makes 429 revolutions less than the fore- 
wheel in1 mi.4 fur. Find the circumference of the fore- 
wheel. 


em ee 


EXAMPLE 4. A person buys 220 yds. of cloth at 4 as. 6 p. 
a yard and sells it at5 as.4 p.a yard. What does he gain ? 


His. cain, on 1 yd.2= 5.08.4 p..—)4 as..0 fe ae Go, 
.. His gain on 220 yds. = 220 X 10 p. = 2,200 p. = Rs. 11-7-4. 


EXAMPLE S21 Vi 

1. A paper merchant bought 25 reams of paper at Rs. 4 
12 as, per ream and soid it at Rs. 5-2 as. aream. What 
did he gain? 

2. A person bought 1,650 yds. of cloth at 4s. 63d. a yd. 
‘and retailed it at 6s. a yard. What was his profit ? 

3. The cost price of 243 candles is Rs. 11-6-3 and the 
selling price is Rs. 13-14-9. What is the gain on each ? 


4. 172 tons of goods costing £430 were sold for £440 — 


15s. What was the gain on one ton? 
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ExAmpte 5. A person buys 13 mds. 6 viss of sugar at 
Rs. 160 per candy, and retails it at Ke. 1-0-6 per viss; find 
his gain. 

1 candy or 160 viss is bought for Rs. 160. 
.*. I viss is bonght for Re. 1. 
But 1 viss is sold for Re. 1-0-6. 
*, The gain on 1 viss = 6 pies. 
The gain on 13 mds. 6 viss or 110 viss = 110 X 6 p 
==\660 prs INS; J-/°a8: 


EXAMPLES. V. 


‘1. Jaggery bought at 13 as. 4 p. per viss is sold at 5 pies 
per palam. What is the gain on 1 candy ? : 

2. If sugar be borght at £1-19-6 a cwt. and sold at 6$d. 
a lb., what is the profit on a cask of 7 cwt. 1 qr. 14 Ibs. ? 

3. Goods are bought at 64/7. per 1b., and the cost of car- 
riage is 14d. per lb. ‘They are <old at £4-10s. per cwt. 
What is the loss or gain per ton? 

4. 320 steel nibs bought at 11 as. a gross are sold at 
lan. 2 p.adozen. Find the gain. 


Ce 8 


EXAMPLE 6. 267 shawls were sold for Rs. 4,005 ; and the 
gain oneach shaw! was Rs. 4. Find the cost price of a shawl. 


267 shawls were sold for Rs. 4,005. 
The gain on 267 shawls is Rs. 267 K 4 or Rs. 1,068. « 
*, 267 shawls were bought for Rs. 4,005—Rs. 1,068 or 
INSe 2007: 
*, dhe cost price of 1 shawl== Rs. 2,937 <- 267 == Rs. 11. - 


EXAMPLES. VI. 


1, 250 books were sold for Rs. 562-8 as.; and the gain 
on each was 12 as. Find the cost price of a book. | 
2. A flock of 375 sheep was sold for Rs. 1,218-12 as. : and 
the gain on each was 3 as. Find the cost price of a sheep. | 
3. 3750 horses were sold for £153,000; and the gain on 
ach was £2-5s. How much did each horse originally cost ? 
4. A person sold 367 sheep tor £759-19-1] gaining there- 
‘by 16s. on each sheep. How much did he buy a sheep for ? 


SSD qua 
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EXAMPLE 7. Six tabies and a dozen chairs were bought 
for Rs. 91-8 as. If the chairs cost Rs. 3-8 as. each, find the 
price of each table. 

The cost of 1 chair = Rs. 3-8 as. 
.*, 2 he*cost-of 12 chairs = Rs. 3-8 as; Mie = Rhee 
But the cost of 6 tables and 12 chairs = Rs. 91-8 as. 
.. The cost of 6 tables = Rs. 91-8 as. — Rs. 42 
= Rs; 49-648, 
.. The cost of l table = Rs, 49-8 as. +6 = Rs. 8-4 as. 


EXAMPLES. VII. 


I. 17 chairs and 13 tables together cost Rs. 135-12 as. If 
each chair cost Rs. 2-4 as., find the price of each table. 

2. 20 sheep and 12 cows together cost Rs. 316. If a 
ow cost Rs. 15-8 as., find the price of a sheep. 

3. A has 50 sheep worth Rs. 6-12 as. each; B gives A15 
cows and Rs. 37-8 as. cash and takes the sheep. What is: 
the value of a cow ? ‘ 

4. <A gives to B 98 sheep worth Rs. 12-12 as. each, and 
gets in return Rs. 409-8 as. and 576 yds. of cloth. What is 
the value of the cloth per yard ? 


err 


EXAMPLE 8. A number of chairs was bought for Rs. 420: 
and sold for Rs. 560; and the gain on each chair was 
Re. 1-2-8. How many were bought ? 


The gain on the chairs is Rs. 560 — Rs. 420 or Rs. 140. 
But the:gain on. 1 chair ~se= Ks: 1-2-5; 
Rs. 140 140 X 192 


., The number of chairs = Rs. 1-2-8 an Semag 


ana £20; 


EXAMPLES. VIII. 


1. A certain number of articles was bought for Rs. 800 
and sold for Rs. 1,000; and the gain on each was Re. 1-4 as.. 
How many were bought? 

. 2. A person bought a certain number of cows for Rs. 
625 and sold them for Rs. 703-2 as. The gain on each 
being Rs. 3-2 as., find how many were bought. 


vi] PROBLEMS ON COMPOUND RULES. 75: 


3. The cost price of a certain number of watches was 
43,479, the selling price £3,763 and the gain on each 
4£1-6-8. How many were sold? 

4. The cost price of a number of books is Rs. 335-15-5 
and the selling price Rs. 374-5-9; and the gain on each 1s 
6as.4p. Find the number sold. 


EXAMPLE 9. A farmer bought a number of sheep for £80 
at 16s. a sheep, and after reserving a certain number for 
himself, sold the rest at 18s. a sheep for:481. How many 
did he reserve for hitnself ? 


Since 105.-is the cost price of 1 sheep. 

480 or 1600s. is the cost price of 1600 ~- 16 or 100 sheep. 
Since 18s. is the selling price of 1 sheep. 

481 or 1620s. is the selling price of 1620 -+ 18 or 90 sheep. 
*. He reserved for himself (100 — 90) sheep or 10 sheep. 


EXAMPLES. IX. 


+ ]. A person buys a number of sheep at Rs. 7-8 as. each 
- for Rs. 600; after some time a few of them died, and he 
sold the rest at Rs. 8 each for Rs. 560. How many died ? 

2. <A person lays out £43-9-4 in spirits at 5s. 4d. a gallon, 
some of which leaked out in the carriage. He sold the re- 
mainder however for £54 at the rate of 7s. 6d. a gallon. 
How many gallons leaked out? — 

3. Bought soda-water bottles at 4 as. a bottle for Rs. 12-8 
as. Some of them were broken; and the remaining ones 
were sold for Rs. 15 at 5 as. 4p. each. How many were 
broken ? 3 

4. A person bought lemonade at lan. 6p. a bottle for 
Rs. 27-4-6, some of which he reserved for himself. The re- 
mainder was sold for Rs. 35 at 2 as. a bottle. How many 
bottles did he reserve for himself? pryrn 4 AU 1" HILAR "3 


ee ee 


tie noemeT Src 
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CHAPTER VIL. 


METRIC TABLES OF LENGTH AND WEIGHT. 


106. In England, all lengths are commonly measured by 
the yard, which is the standard or unit of Jength. But in 
France and some other countries of Europe. another unit 
called the metre is used for measuring lengths. Scientific 
men throughout the world use the metre as the unit of 
length. 


The metre is divided into 10 equal parts called decimetres, each 
decirnetre is sub-divided into 10 equal paits called centimetres 
and the centimetre is further sub-divided into 10 equal parts called 
millimetres. 


A length of 10 metres is called a decametre; a length of 10 
decametres is called a hectometre; and a length of 10 hectometres 
is called a kilometre. 


In these names the prefix— 


Deci means one-tenth. 


Centi .,, one-hundredth. 
UTE 2 oor one-thousanath. 
Deca =, ten times. 
Hecto: ;; hundred times. 
Kilo si thousand times. 
107. Metric TABLE OF LENGTH. 


10 Millimetres (mm.) make 1 Centimetre (cm.) 


10 Centimetres : 1 Decimetre (dm.) 
10 Decimetres “i 1 Metre (7.) 

10 Metres a 1 Decametre (Dm.) 
10 Decametres 7 1 Hectometre (Hm.) 
10 Hectometres % 1 Kilometre (Km.) 


This table may also be written thus : 
7,0060-mim «== 100 em. = 10° dig, ai, 
1,000 m.. += 100 Dm = 10 Hm, = F Rm, 


Of these, decametres and hectometres are little used. Long 
distances are expressed in kilometres and metres; short distances in 
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metres, centimetres and millimetres; but very short lengths are 
expressed in centimetres and millimetres. 





CENTIMETRES 


Fic. 14. ? 
The figure shows the comparison between inches and centimetres. 


Practical Work 


Take a scale reading to half a centimetre, tenths of a centimetre 


and tenths of an inch; examine and sati;fy yourself that half a 
eentimetre = 5 mm.; 1 em. = 10 mm.; 2.ecm. and: 5 mm. = 25 mm. 


a Cis 7 Mitt. == .5/ mime 7'also 45:mm.-== 4cm:. 5: mm, 
- 1. Mark the following lengths in your notebook :— 


(1) din. S: tenths,*2 in. 3: tenths,.3 in. 7: tenths, 4 in.-6: tenths. 

2 1n..0 tenths: (2) 47 mm., 66: mm.,’ 73-mm., 94mm., 120 mm. (3) 
Pee. 9 mints, 0:em, 4 mm. ,-ldm.-2.cm. 3 nng., 2 dm.0 cm. 7 mina; 

2. Measttrre any one or some of your text-books and express the 

length in (1) inches and tenths of an inch, (2) millimetres, (3) ceuti. 
metres and millimetres, (4) centimetres and tenths of a centimetre. 


3. Express the length and breadth of your desk, the length, 
width and height of the table as in the preceding exercise. 


4, Take your dividers, adjust to read on the inch scale from 0 to 
1 inch ; and then transfer to the millimetre scale so as to have one of 
the points on 0 mm.; and find the number of millimetres corre- 
spolding to one itich:-and do: the same<for 2; 3; 4).43....5.0012: 10s 
Record your results thus: 


1 Ren ==.) 511M. ==... em, 
Ce ee a co TI OM, 
ee, so IN INe Se eM, 
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108. Reduction in British and Metric Lengths compared. 
EXAMPLE 1. Reduce (a) 9 yds. 2 ft. 8 in. to inches. 
(6)9m. 2 dm. 8 cm. to cm. 


British Length. | Metric Length. 

Gwise 4b an, 9m. 2 dm. 8 em. . 

o == 92 dm .seei., Sinee Sai. se aan, 
29 ft. == 928 cm., since 92 dm. == 920-cim. 
12 The multiplication is by 10 only. 

356 in. 


We first multiply by 3 and then by 12. 


EXAMPLE 2. Reduce (1) 5678 inches to yards. 
(2) o678-mm, ‘te: metres; Stc: 





British Length. Metric Length. 
£2\5675 if. 5678 mm. = 567 cm. 8 mm., dividing by 10. 
3/473 ft..2 in: = 56 dm. 7 cm. 8 mm., dividing 
157 yds. 2 ft. cm, by 10. 
Divisions first by 12 and = 39m: 6dm.o/ cm, 8 ma apiing 
then by 3. dm. by 10, 


Division throughout by 10. 


109. In the Metric System, labour in the process of 
Reduction is done away with and Reduction can be done 


mentally. 
Thus, 6m, 0m seem. = o0o-crm, 


and 8706 mm. = 6a 7 dm. 0emeb mm. 


EXAMPLES.—ORAL. 


Express in millimetres— 


tog I ria ay. WG.Cie 
Aor comin 5, 7em. 5mm, 6. 9dm.8em. 
Pte aot: & OT So. ins baie. 0; 7.3m, 6 ieee 


16m. 4:cm. 5mm. 11s ::Sm. 6 dm. 7 mms 12 Sa, 8 emis eames 


How many centimetres are there in— 


$205 m. 7.dm:3.cm,  2;..8 m.6 dm. 9:cni..9 3. 7 a ee eee 

As 35.59 cm, San Sm. G; . 18-m. -7.0m. 

7 Eos / i. S07 Hm, 6am) 9. 6Km.4Hm., 
Reduce to metres— ) 

E26 1G ave. 2: 5 Km,.© Dmi Oo. 4 Mt 3.2m, 

a5 Kim 5: 5, 10Km.7Dm.5m.6. 12Km.7Dm.8m, 
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Express in Km. Hm., etc. Ee ae 

bites tm. Ai OSS 10s Je 200m, 4. 5034 m. 

5. 56789 dm. 6. 78090cm. 7. 234056dm. 8. 305078 cm. 
Express in m. dm., etc. 

374 cm., 504 cm., 1035 cm., 2309 cm. 

356 mm., 857 mm., 2304 mm., 30406 mm. 


71g. Metric TABLE OF WEIGHT. 


10 Milligrams (mg.) make 1 Centigram (eg.) | 


10 Centigrams . a 1 Decigram (dg.) 
10 Decigrams > i 1 Gram (g.) 

10 Grams a 1 Decagram (Deg.) 
10 Decagrams » 1 Hectogram (fg.) 
10 Hectograms . 1 Kilogram (Kg.) 


This table may also be written thus: 
1,000 mo. = 100 eg” = 10 de. = 1g. 
1000 -o = 100 De. = 10 He. = 1 ke. 
a The most commonly used weights are the milligram, the centi- 
gram, the gram and the kilogram. For very heavy weights, a quintal 
equal to 100 kilograms and a tonne equal to 1,000 kilograms are used. 


EXAMPLE 3. Reduce (1) 4cewt. 3qrs. 5 Ib. 6 oz. to ounces, 
(2) 4 ¢. 3dg.5cg .6 mg.tomilligrams. 


(1) British Weight. (2) Metric Weixht. 

4 cwt. 3 qrs. 5 lb. 6 oz. 4¢.3dg.5cg.6 mg. 

4 3 ee 43 de5. coe.6 me. 
19 qrs. = 435 ce. 6 me, 

4 = 4356 meg. 
76 Each higher denomination is 
7 multiplied by 10 to bring it to the 
537 Ib. ee . lower. 
16 7 
8598 02, 


ExamMpyr 4. Reduce (1) 17285 oz. to cwt., etc. 
(2) 17285 mg. to grams, etc. 
(3) 17285 g. to Kg., ete, 
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British Wetght. Metric Weight. 
16,17 785 oz. 17285 mg. = 1728 cz. 5 me. 
28 { 4jivdu 1b. 5 02, 172 dg. 8cg. 5 mg. 
41270; four 1b. 17 g. 2 dg. 8cg. 5 mg. 


4(38 qrs. 4 fourlb. 17285 ¢g. 
Y. ewt 2 dis. 
Ans. 9 cewt. 2 qts. 16 1bs..5 oz. 
Expressing 7185 mg. in grams, we may at once say 7 g. 0 dg. 8 cg. 
5 mg.; or 5g. 6cg. 7 mg. may be expressed as 5L67 mg. 


1728 Dg. 5g. 
i72 Hg. & De. Sg. 
17 Kg.2 Hg. 8 De. S¢, 


Ho i tl dl 


EXAMPLES.—ORAL. 


Express in milligrams— ; 
Toe, 2.7 Og. ao orc: 4. 9ege. 
Sn S eee 7 mee bi (8 de Oee.. “Fu a Colas Be Be eae 
B23 2.9 me. 910.5 o.7 ee. ti Ze: Jame. dee bores. oor 


Express in centigrams— 
ed SO SD OSs to cen 4.4¢.5dg.6cg. 
Seb opr de..8 cer: 5.Deu/¢. 4s 1 De! e.s0e.4. 2 eee 


Express in grams— 
Le Geof Oy 2, 1-4 KOO aD, 3. 4Kg.4 He. 4 Deg. 
4 OG Ky. 7 Devs. 3. 7 Ke: 4 De Oe. Go 8 hee be ee, 


Express in Kg., etc.— 
1... S40S¢o, Pea a. 3: 6078 o. 4. 8009 ¢. 
Ds “eeen. ce, 26s) 20d50 Ce’, 7... 48007 COO.) Bin eee Gite 


Express in g. cg. mg.— 
12 485 ce. oe $36 CS; 3. 840 ce. 4. 1002 ce. 
bw- 20/8 ms... “6; 2403 my. 7,. 3456-1 er Ure ine, 


DE SF gE ETS 


111. Decimal Notation. 


5555 = 5 thousands + 5 hundreds + 5 tens + 5 units: and 

5555 metres = 5 Km. +5 Hm. + 51m. + 5m.; also 

5555 mg. = 5 g.++ 5d¢g. + 5 co. + 5 me. 

We thus see that just as in the ordinary svstem of notation, so 
in the metric tables of length and weight, each figure in a number 
has /en times the value of the figure next on its right and one-tentA 
the value of the hyure next on the left, 
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In other words, each figure denoting a certain denomination has 
ten times the value of the figure next on the right which indicates 
a lower denomination, and one-tenth the value of the figure next on 
the left which indicates a higher denomination. The length or 
weight denoted by any one of the digits depends upon the place value 
of the particular digit. 

Peeks GoJo mint. =o. —- 0 dim, 4-9.cm. -- 5 mm. 


The right-hand digit 5 represents one-tenth of the length which 
it would represent, if it were moved one place to the left. 

Since a millimetre is one-tenth of a centimetre 5555 mm. may be 
written 555 cm. 5 mm.; or in terms of the centimetre, it may be 
written 555 cm. and 5 tenths of a centimetre. 


112. To distinguish the tenths of a centimetre from the 
units’ figure in the centimetres, a point is placed to the 
right of the units’ digit and a little above it; and this point 
is called the decimal point. 


Thus 555 cm. 5 mm. is written 555°5 cm., which means five 
hundred and fifty-five em. and 5 tenths of a centimetre. 

Extending this notation still further to the right of the decimal 
point, 55°55 dm. means 55 dm. 5 tenths dm. and 5 hundredths dm. 
moat is om, 0. dm. 5 em.5 mm, 


_ Also 5°555 g. = 5 g. 5 tenths g. 5 hundredths g. 5 thousandths g. 
_ 9 One ee, Coes, Ita 
In the same way, 5°65 inches = 5 inches 6 tenths of aninch and 5 
hundredths of an inch; £1°28 means £41, two-tenths of £1 and 8 
hundredths of £1; and 3°456 tons = 3 tons, 4 tenths of a ton, 5 
hundredths of a ton and 6 thousands of a ton. We have thus a 
means of expressing figures to the right of the units’ figure, by naming 
them tenths, hundredths, thousandths, etc., of the given unit. 
Extending this notation to abstract numbers; 
55°555 units = 5 tens + 5 units ++ 5 tenths of a unit + 5 hundredths of 
a unit + 5 thousandths of a unit. 
= 5tens +- 5 units + 5 tenths + 5 hundredths 
+ 5 thousandths. 
Here the 5 in the units’ place has one-tenth of the value of the 5 
next on the left, but ten times the value of the 5 next on the right, 
that is the 5 immediately after the decimal point. 


113. Take any one digit that is on the right of the decimal 
point, that digit has always one-tenth of the value of the next 
6 
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digit on its left and ten times the value of the next digit on 
its right. Thus, moving a digit one place to the left 
makes its value ten-fold and moving it one place to the 
right makes its value one-tenth. 


In the ordinary system of notation which deals with whole num- 
bers, we have seen that the moving of a digit one place either to the 
left or to the right has exactly the same effect. 


Therefore figures to the right of the decimal point have the same 
place values as the figures to the left of the decimal point. 


Hlence this system of notation called the decimal notation ts 
stmply an extension of the ordinary notation. 


114. This notation may be shewn as follows :— 


nN 
S ae: 
L ~ 

B 3G w Bg - 
gy SS GO O° feo Gartses 
ee ee Ara ee q 
i.e ee tas < 
By el a ores, ee ee 
cet ce Ds i eek aD oe 
SHHHBTHDAHMHEHS 
CO oc4 Bie) 5 al ee ee 


Numeration.— 


7°6 is read seven and 6 tenths ; 0°25 is read 2 tenths, 5 hundredths ; 
0°1023 is read 1 tenth, 2 thousandths, 3 ten thousandths ; the cypher 
after 1 indicates the absence of hundredths. 

7°6 is also read seven, decimal (or point) 6 ; 


0°25-is,, ° -,, decimal (or-point) two, five, 
OstO23-1S> “95,5 S4 es one, cypher, two, three. 
Notation.— 


Three hundreds and five-tenths is written 300°5. 

Seven and nine-hundredths is written 7:09, the cypher indicating 
the absence of tenths. 

Twenty + two hundredths -+ two ten thousandths is written 
20°0202. 


EXAMPLES.—ORAL, 
Assign to each figure its local value ; and express in words— 
(1) 20°8. fo) 815; eee (4) 55°37.,43), SOS: 30S (Grease, 
(7) 19°035. (8) 5°0027. (9) 20°00835. (10) 2073°0273. (11) 1502:8076, 
(12) 8706°1502. 
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Read off as decimals— : 
1. Eight and nine-tenths. . 2. Fifteen ann five-tenths. 
3. Thirteen and three-hundredths. 4. One millionth. 
5. Three hundred and thirty-three, and three ten thousandths. 
6. Thirty-one, and nine-thousandths. 
7. Seven hundred, and seven hundred-thousandths. 
8. One-thousandth and one ten-millionth. 


115. We have seen that 5°79: m.=5m. 7 dm. 9 cm. 
Conversely, 5m. 7 dm. 9 cm. may be expressed as 5:79 m. 
or as 57-9 dm. or as 579 mm. 

Also3 m.5dm.6cm,8 mm. = 3'568 im. = 35°68 dm. 


ieee == 356-8 em. = 3568 mm. 
Pao. ods. 7 co..S ime, =25°6/8 os == 56°78 de: 
S= 0/70 CS5. =4)00/oune, 

iitne sane Way,o m, 4-cm. ==5 m.-0 dm. 4cm, ==.5°04 me: 


e004 din == $04 cm; 
And 0°234 gram. = 2 dg. 3cg. 4 mg. = 2°34 dg. 


== 23'4:Co. = 234 mg. 
Also 7 Rs. 75 cents SF (DS: 
2 chains 14 links == 2°14 chains: 
~@ Tur. oe == 672 furlongs. 
6 fur. 2 ch. ‘14 links = 62°14 chains = 6214 furlongs. 


EXAMPLES.—ORAL. 


Express as metres and decimals of a metre or as grams and. 
decimals of a gram, as the case may be— 


12.9 mos dm. 2-7, o- 6.ae. 3. 12m.7dm.8cm. 
Sew ae ce, io. 9 m:..8 dm, Lem... 6. /:¢.6 de sen" 
i; 99a = em: Depo OO Ces 9 AG. cee 


10.--6.m.7em.8mm.il. 49¢.8ce,6mg. 12. 14m.9cm. 6mm 


Express as (1),dmi.- (2) em, (3) mm, or as (1) dg. (2) cg. (3) mg, 
as the case may be—- 3 


13m. 2:dm- 4mm. .2, 4¢9.5.ce,6me.°3. 6m. 7 em:S mm 
Bo oe ee Ie... O. / Dr, 8 em, 6-58-59 ca; 
fi ee hs 8. 0°234 g. 9. 0°456 m. 

10. 0°065 g. kis 4056! 12. 12-6789. 


Express in metres or grams— : 
P/O I, 2. 486 de.” Se. B60 -dint.2. 4, 1006 dg. 
5, 698 cm. 6. 987 cg. #4070 em: 3; Sa00 Cay 
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Express in Rupees— 
1; BRs.15c. 2. 25 Rs. 256, 3s B22. Sc, BO yee 


5. 985 cents,. 6. 729 c, 7. 1089 c. 8. 2075 c. 
Express as (1) chains, (2) furlongs— 

rs rae ao 2. fur. 6 ch; 3. 5 fur. 6 ch, 

4, 8ch. 75 links. a Leche, 62.25: chao 

7. 678 links. 8. 9851. 9. 7891. 


10% 2 Tur;s ch s-50 1. ll. 7 fun Ss eh. eel 12 ted es Cee 


CHAPTER VIII. 


Metric TABLES AND DECIMALS. 


ADDITION AND SUBTRACTION. 
EXAMPLE 1. Add together— 








Che OSs Co Ne, 
5 6 7 8 20 mg. == 2 Co Sp 2. 
8 7 6 5 25 0G, 2 Uas OE 
7 6 3 a ZOO, ae aa aa 
9 8 8 4 
ou 9 8 6 
(1) Expressing (2) Or expressing (3) Verifying the 
each in centigramnis. each in decigrams. correctness of the 
answer by expressing’ 
each in grams. 
567'8 56°78 5°678 
876°5 87°65 8°765 
1o2°2 76°59 7°659 
988° 4 98°84 9°884 
3198°6 cg. 319°86 de. 31°986 grams. 


ADDITION AND SUBTRACTION OF DECIMALS. 


116. Extending this method of addition to abstract deci- 
mals, we have the following rule for the addition of deci- 
mals :—Place the numbers under each other, units under units, 
tens under tens, etc., one-tenths under one-tenths, one-hundredths 
under one-hundredths, etc., so that the decimal points may be 
all under each other ,; then proceed as in simple addition and 
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place the decimal point in the sum under the decimal point 
above. : 
EXAMPLE 2. Add together 43-903, 301-5, -4612, 7 and 569, 
43°903 
301°5 
°4612 
oC 
5°69 


re rn ss 


358° 5542, 


EXAMPLES. I. 


Add together examples 1 to 8 and verity the correctness 
of your answer by expressing each in untts of any the same 
denomination as shewn above in example 1. 7 


ek s Z 3 
g. dg. cg. mg. fae Cit, Cll, Mi far? chee mikes: 
ee ae. 6 eee Sg LS 7 OG ie7 18 
Beggin. 0 A Eee Se am eee we 
Bp On O°. 4 ewe ks v9 £0 3S 45 
eh. 0. * 9 grits Wace ieee 6 Osa 6 
Bh see Bee 5 Sues a oe ge 0 ag 




















Tee ete. | Ce, 6 ine O.de, 9 eo. / tag. “Qua: 7a Cay 
Sane. 29-0. 6 dew Dime, 
fees mi. Ocdim.0 Cir. Oo min 4m. 6 dim.-9.mm:,; 15.1, 
(icin 1 eI omy. F 9-1. 7 Cm. Sam: 
6. 9 fur. 7 ch. 81., 8 fur. 721., 7 fur. 9 ch. 71., 8 ch. 991, 
Geri <1... Lia fe 
eee OO 1 ae. Ko. / o. 8.de./ coy, 54 Ke 9 a, 
7 me., 49 Ke. 6 dg. 8'co., 95 Ke. €o. 9 me. 
o.. 70 Kim. Jin. €cm., 45 Km. 6 py 7 cm., 29 Km. 8 dmi., 
tf cin; 4 cmi.°S mm:, 96: Kin. 8 ms 9 mimi: 
Add together as decimals— 
Ue ee. oe. nS, 10-25, Rs: 13-5, Re. 25°125. Re 57°37 5, 
aU, tas, LOU-G25, Ks. 99' 345, Ra, 80-25, Rs. 72:5, Rs: 0:°875,- 


86 


At: 


ao 
14. 
ES, 
16. 
d Fe 


18. 


117, 
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172 ‘Rs. 72c., 294 Rs. 48 c., 576 Rs. 95 c., 678 Rs. 
64 c), 1,009 Rs. Oc: 2.47 oes 

oo (Rs. 9«c., 29 Rsi7s-c... 37 Rs; Sc. oe see ue 
73 Rs. 48 c. : 

£025 £0175, Lele aid. 2255 ea ae 

34300] cwt., 99°9575 cwt., 5:95: cwtk, 20-7250 

13:04 tt. 27°56 it, 32-455. B7-OU tie sare ce 

O-1z2 ten, 7035 ton, 13-456 ton, 27°874 ton, 15-4 teu 

Add together— 

(De 12 sel 26. See on. eo. 

(2) :003, 36:4, 4:567, 54:00025. 

(3) 500°3, 45°3785, 3°-0234, :012, 17:2369. 

(4) = 7/G65°12, 2:345, 50-1357) -95 44-55, 

Find the sum of— 

(1) 0:056 + 282-1 + -75 + 2+ 36-001. 

(2) 874-09 + 9:997 + -:0003 + 25. 

(3) 1000 -+ :0001 -++ 993-993 + 0023. 

(4) 109°1 + :0059 + 25°998 + °876. 

(5) 1234-05 + °6789 +- 78°91012 + 85. 

(6) 100-0001 + 20-0203 + 899-988 + -732. 

(7) 8:26-+ :0175 + 812°538 + 23-259. 

(8) 0:01 + 3430 + 99-9875 + 5:95. 


9a. 3 dm. 5: cm, = 9 m: 3 dimes Cine aie. 


Expressing each as metres. 


9°35 m. = 9°350 m. : or 9°350 m. = 9:35 mm. 


The cypher to the right of the last figure in the decimal has 
no value. Therefore any cyphers may be added to or omitted from 
the right of the last decimal figure without altering the value of the 
decimal. , 

.°. 9°35 = 9°350 ; and 8°7200 = 8°72. 


ExAmMpcLe 1. Subtract 7m. 5 dm. 6 cm. 3 mm. 


from 9m. 3dm. 5 cm. 
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Or expressing in metres. 
Phe QUT, FCM i. 





From 9 3 5 0 9°350 metres. 
Take 7 5 6 3 (nbs. =s, 
i ee 7 1°787 metres. 





ee eeeereney 


118. Subtraction of Decimals— 


Put the less under the greater placing the numbers as in 
addition and suppose cyphers to be supplied, tf necessary, im 
the upper line to the right of the last decimal figure; then 
proceed as in simple subtraction and place the decimal potnt 
under the decimal point.above. 

EXAMPLE 2. Subtract 7:563 from 9°35, 


9°350 
7°963 





ONS. ke ree 


EXAMPLES. II. 


In Examples 1 to 12, pertorm the subtraction in two ways, 
(2) as compound quanitties ; (2) as concrete decimals. 



































13 2 3% 

m. dm. cm: mm. ¢. dg.co. meg. Mitch. 
rae. 7-52 on 8 67 6 6 3 45 
eee es 6 Oe Or 4 Oe Bes 4 5 60 

4. De 6. 
em 5g Oe 4-10 0 * 6 8 i306 7-72 
See oe GF 8 6 8 Tee 8 7 8 94 
ye 8. 


mie? (ect 20) SS A = G 
eae fen oy sO 13 36S ae 














S$. Subtract 3: mi 7 dm. 6 cm. 5 mm. from 7 m. 2 dm. 
4cm. 3mm. 
10. eS oe 6dg.5cg.4mg. from 8g. 4dg. aac 2mg. 
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11. From 10 fur. 6 ch. 72 1. take 8 fur. 8 ch. 801. 
12. Subtract 23 g.6 cg. 7 mg. from 40 g. 5dg. 6cg. 4 mg. 
13. Subtract— 
(1) 88-479 from 90-898. (2) 469-735 from 694-398. 
(3) 825°078Sitrem 00°89, (4) 523°450678 from 650. 
14. Find the difference between— 
(1) 205:987 and 189-098765. (2) 1001-2345 and 999-98/65. 
(3) 989°989 and 765°7654321. (4) 879:978 and 789°89765. 
15. Subtract twice in succession— 
(1). 22° 3456. from .25°9. (2) 19°8706 from 40:02. 
(3) 103°3/9 trom: 300-05. (4) 47°89101 from 100. 


eee 


EXAMPLE 3. (a) Find the value of 8:03 — 1-265 + 15°6045 
— 19:°3879. } 








8°03 1°265 23°6345 
15°6045 1336872 20°63379 
23°6345 20703079 3°00071 Ans. 


(6) What decimal added to the sum of 0:0007, 3:6, :06, 
3:0546 and :048 will make the result an integer ? 





‘0007 The next higher number is 7. 
a .. oubtracting 6° 7633 from 7. 
"06 7°0000 
3°0546 67633 
"048 





0:2367 must be added. 
§°7633 


EXAMPLES. III. 


Find the value of— 


1. 100:1 ~— 75-432 + 13-456 = AGHRHY. 
2, 755-01 — 50-963 + -0705 -~ 600°8359. 
218-709. 11-9 e-. 21-75Gk See 


4.° 3:01 + 17:234 + -6789 — -05 — 9:°867 — 8:76543. 
5. Find the difference between the sum and difference of 
1875:01.and 974:°789. 
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6. Find the difference between the sum and difference 
of 15°45678 and 29-0203. 

7. What number added to the sum of 7:05, -567, 4°6 and. 
17-°80604 will make the result an integer? 

8. What number added to the sum of 0:0007 + 2:4 -+- 
05 + 3:0436 + -047 will make an integer? 


CHAPTER IX. 


METRIC. TABLES AND DECIMALS. 


MULTIPLICATION AND DIVISION. 


119. By Powers of ten. 


fy) 


ive coow thats dm, 5m .X-10: == 5 m5 dm. and 4 co. ome 
mls 4 de. 3ce-. 

PSAs contin oC -.--10 == pic. bmin.5 4 de. 3. co. == 10. =- fees 
3 me. 

We thus see that in the metric tables of length and wetght 
multiplying by 10 has the effect of raising the difterent 
denominations of the quantity by one denomination and divid- 
ing by 10 has the ettect of lowering each of the different 
denominations of the guantily by one denomination. | 

ExAMPLE.- 0 i. 5 dm.3 ¢ni..6-mm. x 10 = 54m; 3d), Glen, 

Onis Odi -/) cms Omni xX 100 == 67m: 
3. g.4 dg. 5 cg. 0 mg. + 10—0¢. 3 dg. 4-ce. 5 me. 
km. 2-dm. 0 cm.0 mm... 100-0 im. 0'dm. 2 em. 2 nim. 


EXAMPLES.—ORAL. 


Give the value of the following :— 


g. dg. cg. mg. , go. dg. cg. me. 
Pee) odes 6 Xs 10 6 20 0-27 os 8. Oe 
Peo ap ef Be SCO Beira) = 16. fe Qna See 
omer St 100 Be 09-72 6. 708 see 
hee Oe § 6. Gr 5E-100 Ge OA ae 0 Qe ae aa 
Boe 6s 5-06. S10 10. 5. Kes + 100, 
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Give the value of the following :— 


m. am. em: mam: m. dm. cm. mm. 
aa 0 FO 6 Ee, 20 16. 0° 0. 6 Fax 008 
de. O° De’ <6 Oe A) re 6. 27 aS Se 
13. 0 “0. Oi. <6.-3e- 700 18, Ono «4 lee ae 
14. O.) El ae Pe oe 19. £36» 4) 7 oP ieee 
Pe SOY oe teas eee ay 29.8 m. + 100. 


EXAMPLE, 23'579 m. = 235'79 dm., same as multiplying m. by 10, 


as 10 (int. sek te 

S200, aT ou ,, dm. by 10 orm. 
. by 100. 

== 2007/0 mits 7 ,, em. by 10 or m. 
by 1000. 


120. We thus see that to multiply by 10, the decimal 
‘point is moved one place to the right, and multiplying by 
100 is the same as moving the point two places to the right; 
and multiplying by 1000 is equivalent to moving the 
‘decimal point three places to the right. 


Conversely, 3568 mm. = 3568 cm., same as dividing mm. by 10. 
== 3505 dm. ee , cm. by 10 or min 
by 100. 
== 3 500 a. * ,, dm. by 10 or mm. 
; by 1000. 


121. We see that to divide by 10, the decimal place is 
amoved one place to the left and to divide by 100, it is 
‘moved two places to the left and to divide by_ 1000, the 
point is moved three places to the left. 

122. The number of places moved either to the right or 
to the left is the same as the index denoting the power of 
‘ten in the multiplier or the divisor, i.e. the number of 
‘cyphers in the multiplier or the divisor. 

Thus 2°4 & 10 = 2°4 X 10?’ = 24; point moved I place to the right. 


0°0024 & 10000 = 0°0024 — = 24 ,, »y. & places — ;, yy 
2°4 -+- 100 = 2.4 + 107 =0°24 a ae ¥ »» - left. 
2°4 + 1000 = 2:4+19° = "0024 ”) 7) 3 7) y) 7) 


-EXAMPLES.—ORAL. 


1. Multiply each of the following by (1) 10, (2) 100, (3) 1000. 
1. 4523 m. foe Las 35227075 ao 4. 10°789 g. 
Dd... 0°256 ti. 6. 753-4 7. 0°046 m. 5. 0032.2. 
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2.. Give the numbers which are fen times the following :-- 

(1)°5 + (2) -05;-(3) 2°3 ; (4) 0006 ; (5) -00005 ; (6) 15°36 ; (7) 3045. 

3. Multiply each decimal in the above by (1) 100, (2) 1000, (3) 10900. 

4. Multiply (1) °716 separately by 100, 10000, 10. 

(2) 8°0134 by 10000, 1000000 and by 1900. 

5. Divide each of the following by (1) 10, (2) 100, (3) 1000. 

1. 4567 m. Zi OOO de 3. 4029 ¢. 4. 8/0a2. 
Weert tho eG 154676 mM, ors OA 705e. ea Oe OO bs 

6. Give the numbers which are a /enth of the following :— 

(hy 2-12) 30°- (3) -4.- (4) °03-- (5) 1:2 (6) 10-5 ; {7). 120°64 5 (8). 752025. 
Divide each decimal in the above by (1) 100, 1000, 10000. 
Divide : (1) ‘004 separately by 100, 10000, 1000000. 

(47-123 5 ,, 1000, 100, 100000. 


0 MI 


123. MULTIPLICATION BY A SINGLE FIGURE (INTEGRAL.) 
EXAMPLE. Multiply 7 m.6dm.5 cm. 4mm. by 8. 





Bie em. Cin iam, Expressing in metres and multiplying 
7 6 2 4 7°654 metres 
8 8 
= 61 2 3 2 61-232, metres. 


2 
> 


EXAMPLES. I. 
- Multiply (1) as compound quantities, (2) as decimals of 
grams or metres. 


Pe Cr. me: in<dm. cm: mm: 
eee 8 Pe Shy 5. a Pe eS by Se 
eee a) os DY, 3. 6 0 TO Bye 
ae ee 8 DO 6, O28 el (iy Oo 
fof tor Oe, 72 iby 8. 8. 9 fur 7 eh. Gd. by 9, 


EXAMPLE 1. Multiply 12-345 by (a) 7, (4) 70. 





12°345 The process is exactly the same as in simple 
7 multiplication ; only the decimal point is placed 

in the product directly under the point in the 

86°415 multiplicand before passing on to the multipli- 


cation of the units, 
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12°345 70=7 X 10; we first multiply by 7 and then by 10, 
70 i.e. the decimal point is moved one place to the 
~ right. The first figure in the product is written 
864°15 under the multiplier that produces it. 
EXAMPLE 2. Multiply 39-475 by 8. 
39°475 


S 


a 


SLO GUN == d15"S. (Art. EG: | 


EXAMPLES.—ORAL. 


Multiply— 
Lt. Horeapy. 2; 2.) 2 asDVige 33° 23°2 Dyed. 4. 4A*D by & 
os Ore oy 7: 6... 0°6 by 8. Pe ANF lon as 8. 0°8 by 9. 


Oe 27 by 4. 10), -45<8 DY <5; is, 2 42. Jon -O. 12 Bis oe 
152.504 by. ie] SS Oves. i alee yew 16-1 Las 
17. The length of each of 4 strings is 4°53 m. What is the total 

lemeth? 
18. A side of asquare measures 0°25 m. What is the distance all 
round it. 
19. A metre is 39°3 in. long, find the length of 3 metres. 
20. A kilogram weighs 2°2 lb. nearly. What is the approximate 
weight of 9 Kg.? 
Zh Multiply 2-06 by 5, 50, 500. - 25; “27183 XS. 0 ie ee 
22. Multiply 3°15 by 6, 60, 100. the products by 50, 500 and 5000. 
“23, Widltiply 0°13 by 9,°90, 900; 26. 25:87 247 = 16) 0s. fea 
24. Multiply 0°05 by 8, 80, 800. the products by 70, 700 and 7000. 


EXAMPLES. II. 
Multiply— 
1. 13:79 yards by 5, 7, 40, 800. 5. 23056 by 6, 8, 70, 900. 
2. Rs. 25-75 by 6, 9, 30, 400. 6. 109-049 by 7, 9, 60, 800. 
3. £72-625 by 6, 8, 50,700. 7. 56-0789 by 6,9, 50, 700. 
4. 20-0125 tons by 5, 8, 400, 600. 8. 99:0965 by 6, 8, 70, 900. 


124. MULTIPLICATION BY A SINGLE FIGURE (DECIMAL) 
EXAMPLE 1. - Multiply 3:457 by 0-9. 
3°457 
0'9 0-9 = 9 tenths ; multiply by 9 and.divide by 
10; this step is done by moving the decimal 
Ba 113 point one place to the left. 





IX] MULTIPLICATION OF DECIMALS BY INTEGERS a3 


Placing the units’ figure of the multiplier directly under the last 
figure of the multiplicand brings the first figure in the product 
exactly below the figure that produces it. 


EXAMPLE 2. Multiply 3°457 by 0:09. 


3°457 

0°09 0:09 = 9 hundredths; we multiply by 9 and 
———— divide by 100, both being done in one step. 
SLtlS 


PoOAMPL ES. 0003 ~ -O7 == 00021. 
In Example 1, the No. of decimal figures in the product is 4, i.e. 


3-+ 1; in Examples 2 and 3 it is 5, i.e., 3 + 2 respectively. 


From this we see when two decimals are multiplied, the 
number of decimal figtres tn the product ts equal to the sum 
ot the decimal figures in the multiplicand and the multiplier. 


BXAMPLES.—ORAL. 


Multiply— 
1... 9:6 by 0°7. De OT ye0ro. oO 25D 7. 
4. 12°8 by 0°02. 5. <as Se by.0:03; 6. 14°7 by 0°04. 
je “Bi 71 oby Os. 8.19 S5-hy 0°6. 9. 7°94 by 0°05. 
40. Given 18°09 X 0°8 = 14472, read off -the products by 0°08 
2 and 0°008. 
il. Given 29°24 X *9 = 26'316, read off the products by-9, 0°09, 
0-009. 
a2. Given 32°05 X.°7 == 22'435, read off the’ products by 70, 0-07, 
0°0007. 
125. Multiplication by Integers (with two or more 
digits). 
EXAMPLE. Multiply (a) 0:06532 by 16; (6) 8-037 by 2468, 
(a) 0°06532 (6) 8°037 
16 2468 2468 = 2000 + 400 + 66-4 8. 
Se ee ee Begin with the digit at the ex- 
1:04512 16074: treme left and write the first figure 


3214°8 in the product under the figure that 
482°22 produces it as in ordinary multipli- 
64°296 cation: and continue thus to the 
~—~—-_——- end of the process. This has the 
19835°316 effect of placing the decimal points 
———_——-__ one under the other. 
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EXAMPLES. III. 

Multiply—. 

1. 0°049 by (1) 56, (2) 103, (3) 178, (4) 3007. 

Oi: 2 (ly 135-125 By 26.5 (2) 19 Geaee ea. 
(3) ave By Zo. (4) 304-24 by 125. 
0:000348 by (1) 85, (2) 125, (3) 2345, (4) 2004. 
4. (1) 0:0000012 by 150. (2) 1&:02ga7 by 2700; 

(3) 30°710204 by 734000. (4) 0-003579 by 30030000. 


= 


126. Multiplication by Decimals, - 
EXAMPLE 1. Multiply 5-125 by 3°85. 





os125 
ooo 
—_—— Write the units’ figure of. the 
15370 multiplier under the last figure of 
4°1000 the multiplicand and each partial 
°20625 product as explained in the exam- 
—— plein Arty 125; | 
1 73i25 


A rough approximation of the product may be found as follows :— 
The multiplicand is a little over 5 and the multiplier is a little under 4. 
Therefore the product should be somewhat under 20. 


127. <A decimal is said to be of the Standard Form when 
it has only one integral digit. Examples. 9-74, 3:0648. 


In Example 1, the multiplier is of the standard form. When the 
multiplier is not of the standard form, it may by suitable multiplica- 
tion or division by some power of 10 be brought to that form. In that 
case the multiplicand also must be divided or multiplied by the same 
power of 10, lest the product should be affected. 


EXAMPLE 2.- Find the square of 29-237. 


Bring the multiplier 29°237 to the standard form 2°9237 by 
dividing it by 10. The multiplicand has now to be multiplied by 10; 
so that, we have to find the product of 292°37 by 2°9237. 


Ibs: MULTIPLICATION BY DECIMALS. 95. 


292°37 
2°9237 
584°74 Write the partial products as. 
263° 133 in the previous example. 
5°8474 The product should be greater 
“Oe/ 11 than the square of 29, since each. 
*204659 of the factors is a little over 29 ;. 


and 29?-= 841. 





854°802169 


——$——— 


EXAMPLE 3. Find the product of 278°3 by 0:000072. 











0°002783°— 
fe Here the multiplier has to be 
— multiplied by 10° to bring it to 
0°019481 the standard form 7°2. The mul- 
5566 ——‘ tiplicand has to be divided by- 
— 10° and it becomes 0°002783. 
0°0200376 


EXAMPLES. IV. | 
Lo. Multiply (Lj.-25°7 Seby, 9429; (2) OOl2 by-2°OL, 
“ene (3) 18:75 by 3:125. (4) 23°236 by 2-052. 
(5) 0:207 by 035. (6) 23-456 by -075. 
Rate (7) 0:0235 by -458. (8) 8-076 by 10-201. 
2, Sind the product of (1) 0-476 and. 120-65 ; (2): 1:0093 
and 0°826 ; (3) 20-7025 & 9-092 ; (4) 0-:0000125 & 1250. 
3. Find the value of (a) (12°305 + 8-75) & 20-1892, 
(6) (8 —6:5764) & :01234. 
(¢) (87-6543 + 29:1) XK 8°567. 
(d) 1:37 & 00057 + 1:23, 
4. Multiply (ay 35° 28 by :000032 and hence write down. 
the product of °3528 by 32. 
(3) 3254-76 separately by -900901 and ‘099099: 
and add the results. 
pepe: 3 << -O09. 21°05: 
(ae OS 0S e250). 
Paceeine gine. valtie of (1) .(37-308)")- (2) (73'S 75)28 
(3) (18:95)? ; (4) (25°67)°. pe 
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CHAPTER X. 


Metric TABLES AND DECIMALS. 
DIvISION. 
123. By Integers (Single figure). 
EXAMPLE. Divide (a) 17 g. 6 dg. 7 cg. 2 mg. by 8. 
(O}. 25 mm. 7 din.Gom, na. ee 
‘both as compound quantities and as decimals of gram and 
metre respectively. 








Cael 7 eG de. 7 ce nie. 8|17°672 2. 
22. 72.0e, 0 co rome. ~ -2°209 a, 

(Oy O25 ta. lm. Oc. 71m. 9|25°767 m. 
2m. 8 dm. 6 chi. Sanm. 2°863 ni: 


The division in each case is exactly the same as in simple division. 


EXAMPLES.-—-ORAL 


Divide (1) ascompound quantities and (2) as decimals of metres 


«wrerams -— 
m. Ome. Cah mm. g. dg. co. Ime 
135 6 7 3-7. tigoas 4 “ 4-+-6. 
24 2 ) 6 8 +8. S12 9 8 37, 
Ge 25 6 8 8 + 9. 9. 4 5 7 6-8, 
fea wow 8 8 5+ 5. He 1 1 5 34-2 
& -stur, 7 eh. 26%. ~ = 8: ih. 40 far. Sch? 721 See, 
Be ae ee a eel =. ee: aay) sae ay, ee 


EE ee 


EXAMPLE 1. Divide 64°75 chains by 7. 





7\64°75 ch. 
9°25 ch. 
EXAMPLE 2. Divide (a) 4:84 by 4; (0) 18-272 by 8. 
(a) 44-84 (6) 8|18°272 
feo —-2°284 


In these examples, we proceed as in ordinary division. 


ExAmpLr 3. Divide (a) 4:84 by 8; (6) 45771 by 6. 


8/4°84,0, 6/457°71,0 
0°605 76° 285 


In these two examples, a cypher is added to the right of the last 
‘decimal figure to complete the process of division; such cyphers do 
not alter the value of the decimal. (Art. 117.) 
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EXAmpPe_Le 4. Divide 0:01428 by 70. 
0°01428 + 70 =: 0°001428 +- 7; dividing by 10 is the same as 
moving the decimal point one place to the left. (Art. 121.) 


7\0°001428 
0000204. 
. EXAMPLES.—ORAL. 
Divide— 
1. 4:8 by 2, 4 and 8. 2. 0°01 Dyu2,"3,-4,, 6 ands 
a. colo by oO, /-and-O, 4. 84 by 4 and 7. 

a. 2°4 by 6 and.6, 6, o°6 by 4 and 85°! 4.2 "O' bye; 
8. O°4 by 5. G2 30:18 "by Gand 9. 105-0272" by-5: 
bie is by. 6. “al Zee kee yG. Igie 221) DY ot 
Ey -0°8i by-9., MOK e ase 1D. 382) by 80: 
PCRS by SG: 1S. UaOe2 by 20. 19. °014 by 70. 


EXAMPLES. I. 


1 to 4 to be done orally— 
J. “What ts the ninth part of £13:437; 29-097 m.? 





2. What is the eighth part of Rs. 81:256, 36°808 g. ? 
3. Divide 42°848 by 4 and 8. 4. > 0:07209 by 3 and: 9: 
ar 5-004. by 8. Or dt YS. ix A O25 7s0 eo 
: 8. 212-4 by 8. Oe 13008 Dy 60> NO = 07266 tne 700; 
11. 0-477 by 90. 12. 25°375 by 50, 700 and 200. 





129. Division by Integers with two or more digits. 
EXAMPLE 1. Divide (a) 486:794 by 29. (4) 0:004625 by 185. 





__16°786 = quotient. 000025 = quotient, 
29) 486° 794 185) 0°004625 
196 925 
Zed —— 
249 
174 


Semen 


We divide as in simple division by the Italian method and write 
the quotient-digits above the dividend, as each digit is obtained, 


EXAMPLES. II. 
Divide— | 3 
Pe eet 2 oG0s. by 243. 2. 796°6766 by 199, 
3. 2009-1148 by 287. 4° *796°109 by 3331, 


4 
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Divide— 

5. 4760-697 by 4913. 6. :00237711 by 79. 

1 SL ous yt 8. 19°81849 by 283. 





130. When the divisor can be split up into factors, it is 
best to carry on the process of division by factors; other- 
wise, use long division. 

EXAMPLE 2. Divide (a) :022015 by 350. (6) 8:547 by 132. 








530 = FO. SS 7 132.==-1 1 3 42. 
02201 
5/-0022015 |——~ 
12:0 77700 
7\°0004403 6:06475 
‘0000629 : 


EXAMPLES. III. 
Divide— 
J. 0:44352 by 8400. 
3. 219-641 by 919000. 
>. 4-009 ba152. ‘)7171 by 284. 
Fe UOes a4 aby 132. 9-197 by 136000. 
Divide, expressing the quotient in each case as a decimal— 
Be Pe Oye: 10; - 2aey, 0. 
at. - 200850 by 16380: 12. 2345698 by 6250. 


0-34104 by 5600. 
124-227 by 387000. 


9 DAS 


Division by Decimals. 


131. If the divisor be a decimal, we can in every case 
change it into an integer by multiplying it by 10, 100, 1000... 
according as the number of decimal places in the divisor is 
one, two, three.., ; and this is the same as moving the decimal 
point, one, two, three,,,places to the right. (Art. 120.) 

For instance, if the divisor be ‘004, we change it into the integer 4 
by multiplying it by 1000. 

We may multiply a divisor by any number, if we multiply the 
dividend also by the same number. 

For example if the divisor be 5 and the dividend 25, we may 
multiply each by 50; then the divisor becomes 250 and the dividend 
1250; and whether we divide 25 by 5, or 1250 by 250, the quotient is 
the same number 5. 
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Exampre J. Divide 0:00184 by (a)'0°8, (6) 0-08 
fe ar aon, OURO DC WS OIE To. 
Now, 0°00184 + 0°38 = eee 8 0, er eee 0023. 
Here we have multiplied both the dividend and the divisor by 
10 and thereby made the divisor a whole number. 
In (6) to make the divisor an integer, it has to be multiplied by 100; 


we therefore multiply the dividend also by 100, and get aoe "023. 


EXAMPLES.—ORAL. 


Divide— 
enh way Oe eo, 07s 2. 20°4 by °4, °6, 04, °06. 
Sede Oy 8), Os de 0-36 Dy 90 "95 aS: 
on oo by 09, 6. .-° Go l0'26 bie 9,» O30 oe ou. 
ay tlow many 40S in 45°62 S.5 ow many 0°4°nii-in, 2) San? 
9. How many 0°6 g..in 7°72 ¢.? 10. How many three-tenths in 3°6 ? 
w1. How many nine-tenths in 6°3 ? 
12. How many seven-tenths in 2;1? 4:9? 





ee 


132. Whenthe divisor contains more decimal figures thar 
‘one, the same method of converting it into an integer may 
be adopted, and the divisicn done as in the case of division 

e by integers. 

_ It is not however necessary that the divisor should in every case 
‘be converted into an integer. It is sufficient if by multiplying or 
dividing the divisor and the dividend by a suitable power of ten, the 
divisor is brought to the STANDARD FORM. 

For example, in dividing 37°128 by 0°476, to bring the divisor to 
‘the standard form it should be multiplied by 10; and then the 
dividend also has to be multiplied by 10. In other words, the 
decimal point has to be moved one place to the right both in the 
divisor and in the dividend. . 
37°128 __ 371°28 
0-476 «4°76 * 
Or if 37°128 is to be divided by 47:6, the decimal point has to be 
moved one place to the left so as to bring the divisor to the STANDARD 
FORM. 


Thus, 


37°128 __ 3°/128, 
eer Ge. Sah: 
have been divided by 10 


Tus here both the divisor and the dividend 
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EXAMPLE. Divide 3496°818 by 38:1. 


To bring .the divisor to the standard form, move the point one 
place to the left; also move the point one place to the left in the 
dividend. We have now to divide 349°6818 by 3°81. 

The new divisor is a little below 4, and the new dividend is below 
350. ‘Therefore there should be two integral figures in the quotient. 


Y1°78 = quotient. 














3°81)349-6818 Working by the Write the quotient over 
3429 Italian method, the- dividend, as tn ordinary 
are division, placing the decimal 
678 as point of the quotient right 
381 3°81)349°6818 over the decimal point of 
678 the dividend; and then 
20% 20/1 divide as if both were whole 
2667 3048 numbers. 
3048 
3048 





EXAMPLES. IV. 


Divide— | 
dey Sto 3efaby O'SL: 2, 34447-2101 by 7:01. 
eee io Oy 2 ha 4. 431°376 by 81*7. 
fos S46 3/o by 0-3/5. 6. -183°688305 byeO-2ai 
7, 35295624 by 0:0504. 8: Sa7avou2 by Couey: 


EXAMPLE. Divide -0000036792 by 0-00219. 
0°0000056792 __ 0°0036792 





00210. a eet 
Using Italian method, 
0°00168 
oo 2 goes into 3, the third decimal 
2°19)0°0036792 figureonce. Write 2 cyphers in the 
1489 quotient before 1, placing it over 3. 
Ly he 


ae ee 


EXAMPLES. V. 
Divide— 
tS 1 830 iy oats 2, 0:429408 by 59-64, 
3. 0:00036792 by :00219. 4. 4663°4205 by 4807°65. 
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5. 185'688305 by :2315: 2 6; _ 196-10652875 by 238-645. 
7. 0:0000837 by 0:027. 8. 13°681197 by 0-00240021. . 


er eS ace 


ExaAmeLe. Divide 590-4825 by 0°3275. 
590°4825 5904825 











(32a oa 
Using Italian method, When 5904 is divided by 3, the 
1803 quotient must contain 4 integral 
—— figures. 
3°725)5904°825 
26298 The quotient is an integer. 
9825, / 
EXAMPLES. VI. 
te ore Odom lO7o. 2. 68-4119 7-by 172002 
3. 3738-028 by :476: 4; ~6°4096 by *2003. 
5. 221-9904 by °3854. 6. 557-57592 by 09207. 
2 ad 1006). by 9° 41283.. 8. 6/7254 0235544 by 007 0ar: 
EXAMPLE. Divide 0°4625 by 0:000185. 

—0°4625 4625 Hince-the divisor is nearly Z.qBne 
000185: 185 quotient must contain 4 integral 
figures. 

2500. As two more figures have to be 
1°85)4625. entered to the left of the decimal 


925 Quotient = 2500. point, we write 2 cyphers. 


EXAMPLES. VII. 
Divide— 
1. 3365-67 by 1-023. 2. 20349:48 by -276. 
3. 843-75 by 0:0375. 4. 556:591 by -01813. 
5. 1368-1197 by :00240021.. 6. 352-95624 by -000504. 
7. 1157-13 by 0-0387. 8. 491-7208 by 0-00872. 


ExampLe. Divide 0:065341 by 0-000475. O 
0°065341 653-41 137'56 = Quotient. 


0°000475° 4°75 od 75)653°41,00 
1784 
Here two cyphers have to be go04 
added to the dividend to complete 2660 


the quotient. | . 2850 
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EXAMPLES. VITI. 
Divide— 
tT; 37-7089 by 4735; 2. °75445 by -00625. 
3. 2S By. tOF84. 4. ‘842 by -0125. 
J. vote by od G:: 202 py oie 
Pa. APSery by hes: S.° "1255 by Poot 
133. Division to a certain number ef decimal places. 
EXAMPLE, Divide 3°39 by -007 to three places of decimals, 
since 3°59 + 007 = —— proceed thus : 
7/3390° 000 
484°285 





EXAMPLES. IX, 


Divide to four places in the quotient— 


1. 673-42 by 525. 2, 10357 by 751. 
3. 876°543 by 1234. 4. -07 by 1872. 

5. 34:17 by 3°25. 6. 17°29 by 1:42. 
7. 71:9 by 27:53. 8. 594-27 by -047. 


134. Simplification of Complex Decimals. 


If a and 6 stand for any two numbers we have seen that— 
(at by _ ef +2ab-b* 


re aL ee Fe St RR ce eee gk ae ee 
(a + 6) a? > Cap S- aArt. a8) Ee 0% a+b. 
£9 2 
Similarly (a — 6)? = a? — 2a6 4. 6? .. - eles —_ 7 oe = a—b, 
—b a—b 
a2 oe x 
a? — 6? = (a+ 6) (a - 6). Art. 4. =e —b; a = a+. 


These formulee may, with advantage, be applied in simplifying 
complex decimal expressions. 


D 9 
EXAMPLE 1. Gites ae ey ee + 1:09 1+ oe 








(68° 2)4-+ 2X 3°2 X 1:09 + (1°09)? 
3°2 + 1:09 
2 2 
i is! Nahas , where a=3'2, and 6= 1°09. 
at+ 6 


2 2. 
Since ee =a -+ 6 the expression = 3°2 + 1:09== 4°29. 





The expression = 
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If done by the ordinary method, this would involve three multi- 
plications, two additions, and one division. 
cies: 3°2 & 3°2—2X 3:2 & 1:09-1:09 X 1°09 S : 
ete ee Ge LO Lt 
Similarly qo ao 3 
7564 7:564 — 3876 X 3-876 
2 eee aan er Se eee 
EXAMPLE Simplify 7-564 | 3.876 


ois (P64 )° = 13870)” 
The expression = “7564 3876 
gz — 62 = 
— ——., where a= 7'564, and 6 = 3'876. 
Car b 
Bho: eae 7:564 — 3°876 = 3°688 
=a-— S = /'064 — 3'0/b = 7 * 
= + B a the expression , 
aie 7°564 X 7°564 — 3°876 X 3°876_. 
> ge ea ee a eee A ao Oy Oi ae eee 
Similarly <-E64L 3876 564 +- : 


The other formule that may be found useful are— 








Since 


a? + 63 to. 
pee 2 — ab -+ b? ’ eo ae Sdage ees and 
ae? — 63 Sint te Wh tee OR pene : 


sok Rae ey hes Ri vena ae eee ae = 
pee ee epee 

Where none of the formule could be applied, the ordinary 
method of simplification should be used. 


EXAMPLES. x. 
‘1 £012 ¢o be taken orally. 

















Simplify — 
1 ba 9 10°6 — 5°8 
Te A 4 ree + 0 4/ 
3 Eee CN 4 1°75 X 1:75 -—°87 X ‘87 
16 7 1°75 — °87 
5 (2X -%—13X13 —_--9:09 X 9:09 — 6:78 X 6°789 
BOS 43 9°09 + 6°789 
7 wae ob? + 2 KX 562 X 31/5 + 3S KS 
562 + 3°75 | 
8 0°345 X& 0°345 + 2 X 0°345 X& 1:05 +- 1:05 X 1°05 — 
07345: "05 
9 6°23 X 6:23 — 2 X 6:23 X 4:87 + 4°87 X 4°87 
: 6°23 — 4°87 
10 oe ea a 
25°4 -— 10°1 


eK 2 8 3 KS 


Pex 8 oe Ga 3X 
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4&4 & 14—°43 & 43 & 43 








Be aoe ps + 4a 43 48 KS" 
19, 2X25 XK 252 K 2 K 2 

; ao ae 
fy. TOS ODES — RK 12 & +12 

; hee Serb 

Po Se = Ob XM 1b 3°25 888 
1c, = Se 
3°95 — 15 

16 (01+-"02+-'03) (-01X02+-'03X 02+-01X -03) ~-01X 02X° 03 





COL +: 02), COL 03) 


CHAPTER XI. 
DECIMALS OF CONCRETE QUANTITIES. 
135. Reduction of concrete decimais from a higher to a 


lower denomination is done by successive multiplication. 
EXAMPLE l. Reduce 41:524 to pence. 


£16524 ‘76d. 
20 4 
30°48s. 3°04F. 
1? Ans. 365d. 
365° 76d. 


| EXAMPLES. —-ORAL. 
Find the value of — 
es oan. 





2. OA ZZ. 3. 2S anne. 
fried, 5) OSS CG. tO ees 
facia AR. 8, eee 0. 0 Fae 
10; 0°25 anne Ll; “OfF2>sanna-: 12, D'Syos 

EXAMPLES. I. 
Reduce— 


1. £4:12345 to pence. 

3. 3°3400 mds. to palaims. 

me 2 O0G007 > 4005-to. bbs; 

7. 3°56785 days to seconds. 


es 


EXAMPLE 2. Find the value of Rs. 5:52875. 


Rs. 6°87525 to pies. 
49'°4325 to farthings. 
1:526 miles to yds. 
4:125 parahs to ollocks. 


G0 DALY 


Rs. 5°52875 Rs. 5 is not reduced to annas, and 
tb , 8 as. is not reduced to pies. Cyphers 

As. 8°46000 at the end of a decinial are of no value. 
te 


Pr. oe Ans. Rs. 5-8 as. 54 p. 


x1] DECIMALS OF CONCRETE QUANTITIES. &05 


. BXAMPLES. II: 

Find the value of— 7 

Re Ora aiapee. -2.> O:8/5 of a Ae "Se Ree 23123. 
SEAT ES EE Oe OI Se) Oe eo ae AL OnISs 
iso ays, Or Oo] Oeearce, , 


EXAMPLE 3. Find the value of 2°346 of 5 tons. 





2°346 qrs. 2°4 
5 28 
tons 11°730 Ks. T12 
20 7 16 
ewt. 14°60 : OZ O72 
4 Ansel tons 14-cwe . 2 que. 
qrs;- 274 eS Pe 8207), 


EXAMPLES. III. 


1. 4°7315 of 4 cwt. 2... 1°5625 of 7_seers. 
pee 0230. Ole THOS: -s 4, _1:31875 of Ks- 100 
Oa 2 200) 0 100 miles, Gi. 228062 5-Or RS. O: 
7. 7:4453125 of Rs. 8. S. g25010025 01-35 mds: 


136. Reduction from a lower to a higher denomination 
is done by successive division. 
EXAMPLE 4. Reduce 49490 Ibs. to tons. . 
98 ' 7 |49490 Ibs. 


4 | 7070 

4107675 Gis. 

20 | 441:875 cwt. 
22-09375 tons. 


EXAMPLES. IV. 


Reduce— 
a 17345 pies fo Rs: 2. 396000 inches to miles. 
3... O10 sec. to days. 4. 21 lbs. to tons. 
5. 34563 pies to Rs. 6. 234560 palams to candies. 
7. 990990 inches to miles. 8. 1095:75d..to' £4; 


ee 
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EXAMPLE 5. Express 1 day 3 hrs. 9 min. 27 sec. as a 
decimal of its highest denomination. 


60/27 sec. 
60}/9°45 min. 
o4 | 3)3°1575 hrs. 27 sec. is divided by 60 and 9 mi. 
8}1°0525 added and so on. 


1°1315625 days. 


EXAMPLES. V. 
Express each as a decimal of its highest denomination— 
1. Rs. 5-11-6. 2., £10-13-9) 3. 44-15-74. - 4.. Al-laeee 
Be 4S. ef 0. 6. 6-tons. b:cwil-3 gars. 14 bos, 
7. AQ mi. 2 fur. 143-yds. 8: 5 mt.Ptur: 126 yds. b toot Game 


EXAMPLE 6. Find the value of 3:0085 of £4-1-0. 
30085 of £4-1-0 = 3°0085 X £4°05 = (3°0085 & 4°05) £. 
3°0085 since 44-ls. = Sls. 
4°05 





3-0085 
12-0340 ee 
150425 240° 680 
£12°184425 ___ 30085 
20 5s. 243°6885 
s. 3°688500 eee 
12 d. $2620 

ad 82620 4 Ans. £12-3-8% nearly. 
4 | f. 1:048 

f. 1:048 | 


EXAMPLES. VI. 


Find the value of— 


1. 0:-46875 of £2-10s. 2. 1°875 of Rs. 1-9-4. 

3. 14:1875 of Rs. 29-2-8. 4. 12°75 of Rs. 32-3-4. 
5. 3°953125 of £8-13-4. 6. 3:4125 of Rs. 48-5-4. 
7. 5205 of 4 ewt. 3 qrs. Z2ielbs. 

8. Which is greater, 0°39 of Rs. 21 or 0°41 of. Rs. 20? 


By how much ? 


L 
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-Exampre 7. Find the value of— 
0-2375 of £3-15s. + -8375 of 16s. 8d. — 15°85 of 4d. 





"2379 8375 15°85 
£3-15s.= 900d. 16s. 8d. = 200d. 4d. 
213°75d. 167°5d. 63°4d, 


*, Value = 213°75d. + 167'5d. — 63°4d. 
081 200 ae 03°40. 317 God = 41 6s. ogds nearly— 


EXAMPLES. vil. 
Find the value of— 

foe tt 0- Of L147 — £24375 4- 3°4 of 4s. 7d. 

2. 14:1875 of £2-18-4 + -375 of a guinea — ‘775 of Ss. 
eon 0°68125 of Re. 1-4 as. + °375 of 13 as. 4 p. + °605 of 
Rs. 3-14-6. : 

4. 0°45 of £3-10s. + +75 of 4s. 8d. + 3245 of 3s. 4d. 
7°934375 of 6s. 8d. + 3°825 of 15s. 8d. 

Rs. 47°5 + -025 of Rs. 12-8 as. + Rs. 6:34375. 

4-05 of Rs. 2-8 as. — 1°84375 of Re. 1-12 as. 

S020 ot 15 asd p. — 01953125 of Rs, 4 —.7:93437% 
of Bs. 3-5-4 + 3°953125 of Rs. 8-10-8. 


ONAMK 


CHAPTER XII. 


APPROXIMATION. 
137. Degree of Approximation. 


When I say my height is 5 ft. 6 in., 1 mean that is the height to: 
the nearest inch. I may be atenth of an inch taller or shorter; but 
that is neglected ; and for ordinary purposes, the height is expressed. 
with sufficient accuracy if it is given correct to the nearest inch. 

The distance between two stations near one another is expressed 
with sufficient accuracy, if it is given in miles and furlongs, omitting 
yards, feet and inches; but the distance of Madras from Tinnevelly 
is considered accurate if given in miles as nearly as_ possible, 
omitting also the furlongs, say 450 miles. 

When one wants to know the time, it is generally given in hours. 
and minutes and he does not care for the seconds; but in calculating: 
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the time taken fora hundred yards’ race the seconds and tenths of a 
second will have to be carefully noted. 

In all these cases, only a reasonable degree of approxi- 
mation is aimed at. 


138. In statistical tables, the population of towns, for 
example, is given to the nearest thousand, i.e. omitting the 
hundreds, tens and units’ figures. A population of 48,456 
is given as 48,000 and one of 48,750 is recorded as 49,000. 

When 48,456 is given as approximately equal to 48,000 the error 
is 456 or is less than half of a thousand ; but if 48,456 be given as an 
approximate equivalent of 49,000 the error would be 544 or more than 
half of a thousand.. Therefore 48,000 is nearer to 48,456 than to 
49,000. Hence 48,000 is the equivalent of 48,456 correct to the 
nearest thousand. 

In the same way, if 48,750 is made approximately equal to 
49,000, the error is 250 or one-fourth of a thousand; but if made 
equal to 48,000, the error would be 750 or three times as great. 
Hence 49,000 is nearer to 48,750 than to 49,000; and therefore 49,000 
is the equivalent of 48,750 correct to the nearest thousand. 


139. It is usual therefore to increase the last figure 
retained by 1, if the first of the omitted figures be 9, 8, 7; 
6, or 5, and to keep the last retained figure unaltered, if-the 
first figure omitted be 4, 3, 2, 1, or 0. 

For 57683654, the nearest approximation to the ten is 57683650 ; 
to the hundred, 57683700; to the thousand, 57684000; to the ten 
thousand, 57680000 and so on. 


EXAMPLES.—ORAL. 


What would be a reasonable approximation in estimating — 

(1) The distance of the moon from the earth; and the distance 
of a star from the earth ? 

(2) The length and width of your school room, ofa room in your 
house, of a page in your Arithmetic book ° 

(3) Your height, the height of a horse, the highest peak of the 
‘Western Ghats, the highest peak of the Himalayas? 

(4) Your weight, and the weight of a parcel for post ? 

(5) The cost of a pound of tea, and of a ton of coal or firewood ? 

(6) The population of a town, of a city and of the Presidency ? 


. 
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Read off the following numbers correct to (1) the nearest ten, (2), 
’ the nearest hundred, (3) the nearest thousand :— 
meena, @. 6/0043, - 3. - 1314378. 4, -8/8978.-°5, 687564. 
Pe enored, 4.- /05432. 8, 1028645, . 9, 2345671. 10. . 4563645. 


ne (oes Ae 


140. Standards of measurement and weight are in- 
capable of infinite sub-division; and it is unnecessary to 
carry on calculations beyond a certain point. 

Suppose you are required to mark off in your foot-rule graduated 
to the tenths of an inch, a length equal to 3°638 inches. 

Mou will tirst take from “the zero division a length equal to 3 
inches ; then along the next inch take 6 more divisions and thus get 
36 inches. To get the 3 hundredths, you should sub-divide the next 
tenth of an inch into 10 equal*parts, and of these take 3. You have 
now alength equal to 3°63inches; and to get the remaining 8 thou- 
sandths of an inch, each hundredth part should be sub-divided into 10: 
equal parts and 8 of these should be taken. But this sub-division 
cannot possibly be done with ordinary instruments; and for ali 
practical purposes, the hundredth of an inch may be considered as. 
incapable of further sub-division. 

So the best thing to be done under the circumstance is to count 
8 thousandths of an inch roughly as 1 hundredth of an inch, and to. 
estimate a length of 3°638 in. as approximately equal to 3°64 in. 

In working out an example in metres and decimals of a metre 
there is no necessity at all to carry on the work so as to have in the 
final answer 7 or 8 decimal places. At the most the answer might 
contain 4 decimal figures; for this would give us the tenths of a 
millimetre; but beyond this, no figures are required for practical 

| purposes. net 

In practise, no measurements can be made to a greater degree of 
accuracy than 4 decimal places or a ten thousandth part of the whole. 

A length of 54°62 mm. may be taken as approximately equal to. 
o4°6 mim. ! 

And if the weight of a body be given as 5°5456 grams, this may 
be taken approximately equal to 5°546 grams. 


+ 


141. Ifa rupee is divided equally among 5 persons, each 
person gets 3 annas and two pies; and the remaining two. 
“pies cannot be further divided among them; because the pie 
is incapable of further sub-division. The result is Only .ap- 
proximately correct to the nearest pie, parts of a pie being 
omitted, 
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So also if I make purchases amounting to Rs. 8-15-9 and a frac 
‘tion of a pie, I pay only Rs. 8-15-9 and the fraction of a pie is not 
paid ; that is Il make payment to the nearest pie. 

For practical purposes, a certain sum in Indian money is 
-expressed with sufficient accuracy if it is correct to the nearest pie ; 
-and, in English money if it is correct to the nearest fraction of a 
penny ; for in no case can a fraction of a farthing be given or received. 


142. Errors of measurement. No measurements made 
ean be quite exact. 


When we say a lath is one yard long, all that we mean is that the 
two ends of the lath, as far as the eye can see, agree with the two ends 
of the yard. If we took a microscope and examined the two ends on 
either side, we would see that they did not exactly agree at either end. 

As heat and cold affect the length of the metallic yard, the yard 
itself would, on examination, be found not exactly equal in length to 
the standard yard in London. 

Measurement by scales should be made always fron the zero divi- 
-sion towards the right and not from the right to the left towards zero. 

143. We considered 3°638 in. as approximately equal to 
3°64 in. (Art. 140). 

This involves an error of 2 thousandths; but if the third decimal 
figure were omitted, and the decimal written as 3°63, it would have in- 
volved an error of 8thousandths. Thus 3°64 is the nearest equivalent 
-of 3°638 that can be given with two decimal figures ; and it gives the 
value correct to the nearest hundredth or correct to the second decimal 
place. 

Again 3°6 is the nearest equivalent of 3°64 correct to the nearest 
tenth or correct to the first decimal place. 

This involves an error of 4 hundredths; but writing it as 3°7 
would involve a greater error, namely, of € hundredths and therefore 
“3:6 is the more accurate approximation. 

~ Also 1°2653 correct to the 3rd decimal place is 1°265 ; 


but 1°2656 oe i ‘a 1°266, 
The value of 8'417 Kg. correct to two decimal! places is 8°42 Ke. ; 
and 6°3625 Km. ‘3 ‘is a8 is §°36 Km. 


The rule about increasing the last figure retained by 1, and not 
-altering the last retained figure is applied also to decimals. (See Art. 
139.) 
144. Limits of Error. 


When we say that a given length say 3°6 in. is correct to the nearest 
{enth, we inean that its real value lies between two limits, viz. 3°65 in. 
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and 3°55 in., that is, it is less than 3°65 in. and not less than 3°55 in., 
for 3°65 would be written 3°7 in. 

3°65 is greater than or is in excess of 3°6 by 0°05 ; and 

3°55 is less than or is in defect of 3°6 by 0°05. 

The possible error in the value of the number is 0°05 in excess or 
«defect ; and this may be expressed thus : 

3°6 correct to the nearest tenth = 3'6+°05 (read plus or minus ‘05). 

... The limits of error when 3°6 is said to be correct to the nearest 
tenth are + ‘05. 

Again by saying that *64 is given correct to two decimal places 
is meant that it is less than ‘645 and not less than °635. 

The possible error in-this case is ‘005 in excess or defect. 

... The limits of error are + °005. 

The real value of ‘638 correct to 3 places lies between the limits 
-6385 and ‘6375; and the possible error is ‘0005 in excess or defect. 
Hence the limits of error are + ‘0005. 


145. Significant Figures. What are significant figures ? 
When are cyphers to be considered significant and when 
non-significant ? 

Suppose the distance between Tinnevelly and Madras is given 
approximately to be 450 miles to the nearest fez. 

This means that the unit taken is 10 miles and the distance is 
nearly 45 units. In this case, the cypher has no real meaning and 
is therefore said to be non-significant ; but the figures 45 which. give 
the number of units are called significant. 

But if 450 miles be the distance correct to the nearest mile the 
unit adopted is a mile and 450 miles represent 450 units. The 
cypher here has a real meaning and is therefore significant. 

Again 1 gram = 0°035 oz. av. to the nearest thousandth = 35 
thousandths of an ounce to the nearest thousandth. 

The significant figures are 35; and the cyphers to the left and 
right of the decimal point are non-significant ; the cypher to the 
right of the decimal point serves to fix the place of the significant 
figures that follow it. Thus cyphers at the beginning of a decimal 
are non-significant. When the weight of 1 kilogram is given ap- 
proximately equal to 35°3 oz. the unit taken is the femth of an ounce, 
and the weight is given correct to the nearest tenth of an ounce, but 
when the weight of 1 kilogram is given approximately equal to 
35°30 oz., the unit taken is the hundredth of an ounce; the weight 
is given correct to the nearest hundredth and is equivalent to 3,530 


112 ARITHMETIC. [ CHAP. 


hundredths of an ounce. Therefore when 1 Kg. = 35°30 oz. to the 
nearest hundredth, the cypher is significant. 


Front these examples we learn (1) that in any result integral 
or decimal gtven as approximately correct to a certain untt, 
the figures which express the nuneber of such units are called 
significant figures ; and (2) that cyphers at the end of integers 
or decimals may or may not be stgnificant according to the 
untt taken, that ts according to the degree of accuracy atmed 
Gl. 

EXAMPLE. - Express the following quantities correct to 
three significant figures :—56789, 4-345, 78-764, 0-00602. | 

Ans. 56800, 4°35, 78°8, 0°00602. 


TXAMPLES.—ORAL. 


Name the significant figures in the following :-— 

1. Distance of the sun from the earth 93,000,000 miles to the 
nearest million miles. 

2. Velocity of light per second 188,000 miles to the nearest 
1,000 miles. 

3. Circumference of the earth 24,900 miles to the nearest 100 
miles. 

4. Distance between Tinnevelly and Madura 100 miles to the 
nearest 10 miles. 

5, linch = 25:4 mm. to the nearest tenth of a mm. 

6.. J Ke..== 35°300 oz. to the nearest thousandth. AL. Stam 

7. The weight of a given quantity of water = 0°025 Ke. correct to 

6: Thelength of a string = 0°450 metre correct to 11mm, 
Read off the following correct to three significant figures :— 


1. 4567S. 2. 50604. 3. 654789. 4. 564320. 
5, 87654. 6. 19°75. 7. 872:983. 8, 905°345, 
9, 9:6789. 10. 0°0456. 11. 0°00735. 12. 0:00856, 


The following are correct to 4 significant figures; between what 
limits do the quantities lie ° 

a5. ANS. S005. 2. £9°065. 3. eae Ons 4. 0°5065 m. 

5. SG/S Kg. 6, 5048 Hes: 7, 9678 De. Sioa 


— 


EXAMPLES. I. 
Express each of the following quantities correct to three 
significant figures; and find its value to the nearest pie, 
penny or inch as the case may be. 
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1. (1) Rs. 6578. (2) Rs. 65°78. (3) Rs. 0°6578. (4) Rs. 657°8. 
B: (8) £8707, (2) £8767... (3) £8767; (4) 4087675" 
3. (1) 864-321 mi. (2) 864321 mi. 

(3) 0:864321 mi. (4) 0:00864321 mi. 


146. Contracted Addition. 3 
EXAMPLE 1. Find correct to 3 decimal places (to the 
nearest mm.) the sum of the following lengths :— 


94200/4. Kin., 9:123456. Km.,- 23°87634325 Km., and 
54°3210123: Km. 


3'°4286 — One more place is kept in each addend to 
9°1235 — find what has to be carried to the last place 
23°3203-—- finally added if the fourth figure is correct- 
94°3210 +- ed. When there are several lines to be 
—————-— added it may be necessary to keep 2 extra 
90°7494 figures in each. The sign + is affixed when 
Ans. 90°749 Km. the real value is below and the sign — when 


= 90 Km. 749 mm. above the value taken. 


——— ne ee 


EXAMPLE 2. The 4 sides of an irregular figure measur- 
ed correct to the nearest hundredth are respectively— 
Ue Cm. 9°36'Cem., 9°36: cm., ang 9:82 em. Find: the 
perimeter and determine the limits of error. 














Greatest possible Least possible Limits of 
length length error 
9°46 9°465 9°455 + *005 
O2356 S300 9*355 + °005 
9°38 9°385 0°375 + *005 
9°82 9°825 Ole + °005 
38°02 cm. 38°040 cm. 38°000 cm. +25*020 Cn) 


‘The perimeter correct to two places = 38°02 + -02 cm., i.e. with 
a possible error {in excess or defect) of + °02 en).,.1.e. of 2:mm. 


EXAMPLES. TI. 
Find the sum of the following :— 
Ps. 56;/54, Rs.' 2,37 943, Rs. 99,999, Rs. 3,75,632: to 
the nearest hundred. [ thousand. 


2. £19,876, £425,650, £789,102, £678,543, to the nearest 
8 
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3. Find the greatest and least possible total of the 
following weights :—13:054 g., 29°756 ¢., 15-640 g., 
92-903 g., correct to the nearest mg. 

4. Four pieces of string measure respectively to the 
nearest cm:as follows :—3°2/7 m<¢ 9°06 m.o°i2°9@ mi. ame 
7°24 m. Between what limits must the total length lie ? 


147. Contracted Subtraction. 
EXAMPLE 1. Subtract (1) 850314 from 21:86125 correct 
to 3 places. (2) 13°75678 from 20°53865 correct 








to 4 places. 
(1) 21°861 -+ (2) 20°5387 — (1) -21°86125 ~— (2): 20°53865 
8°503 + 13°7568 —- 8°5031 4 13°75678 
13°358 6'7819 13°35811 6°78187 


If the decimals when corrected are both in excess or both in 
defect, it is unnecessary to retain more figures than are required in 
the answer. 

EXAMPLE 2. Subtract 18-689553 from 26:6644321 correct 
to 3 places. 








Written in full To 4 places To 3 places 
26°6644321 26°6644 -+ 26°664 -+- 
18°6895530 18°6896 — 18°690 — 

7°9748791 7°9748 7°974 


The Ans. 7'975 correct to 3 places is nearer to 7°9748 where one 
more figure than is required is retained than to 7'974 where only 
three figures are kept. 

When one of the decimals is taken in excess and the other in 
defect, it is mecessary to retain at least one more figure than is 
required in the answer. 


EXAMPLES. III. 


Find the difference correct to 3 places between— 

de) 28:7891-1--and 1298007 An. 

2, 150-6780 ¢. and 78°9876 g. 

3. From a weight of 500°345 g., a part equal to 29°782 g. 
is taken away. If the weighing be taken as correct to the 
nearest milligram, find the greatest and the least possible 
length of the rernainder. 
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4. From a rope 7:56 m. long, a part 3°68 m. is cut off; 
between what limits must the remainder lie, given that the 
measurements are correct to the nearest cm. ? 


148. Contracted Multiplication. 
EXAMPLE 1. Multiply 16°7895 by 3°47 correct to two 
places. 


Here the multiplying decimal 1s in standard form. To. 
secure accuracy, two more places than are required are 
retained in the multiplicand. 





Full work, Contracted work 
16°7895 16°78 os 
3:47 3°47 
50°36|85 50°369 
6°711580 6§°7116 
1°17|5265 EES ; 
58° 25/9565 58:260 Ans. 58°26. 


Note.—in the Multiplicand two more places than are required 
are retained. | 

In the Multiplier, it does not matter how many figures are 
Tetained ; the process is continued till it will go no further. 

Explanation. 

5. 3= 15; carry 2, since 15 is nearer 20 than 10.; score out 5. 

Multiply 16°789 by 3, and add 2. , 

9X 4= 36, carry 4, since 36 is nearer 40 than 30; score out 9. 

Multiply 16°78 by 4, i.e. by °4, and add 4. 

8 X 7= 56; carry 6, since 56 is nearer 60 than 50; score out 8. 

Multiply 16°7 by 7, i.e. by ‘07, and add 6. 

Write the first figure of each partial product one under the other, 
The figures to the right of the vertical line when added give the 
figure to be carried in arriving at the final result. 

Rough Estimate of the product.—.The product must be less than 
7 35 Or 50'S. 

EXAMPLE 2. Multiply 456°7234 by 24-6812 to the units’ 
figure. . 
Bring the multiplier to the standard form by dividing it by 10, 


thus 2°46812. Multiply the multiplicand by 10, so that the product 
‘may not be effected ; thus, 4567°234. 
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— 4587) 23 2X 3=6, carry 1; score out 3; and then multi- 
a” 2°468 ply 4567° 2 by 2. 
9134:15 4X 2=8, carry 1; score out 2; and then multi- 
1826°|9 ply 4567 by 0° 4. 
274:|0 6X 7 = 42, carry 4; score out 7; and multiply 
36° 5 456, i.e. 4560 by 06. 
Ley 8 X 6= 48, carry 5; score out 6; and multiply 


45, i.e. 4500 by °008. 

Ans. to the nearest unit — 11,272. 

Rough Estimate.—The product must be less than 457 X& 25, i.e 
fess than 11.425, 

EXAMPLE 3. Find the product of 0°:00354067 and 0:1020%3 

to 4 significant figures. 

0°00354067 = 3°54067 + 10% ; and 0°10203 = 1:0203 + 10" 

.. The product = 3°54067 X 1:0203 + 10? 


3°54 OBA 
/1-0203 
3°5406 7 The product= SlZo == 107 == W00sG 125 
0708/1 = 0°0003613 to 4 significant figures. 
0010'6 
3°612514 


EXAMPLES: LV. 


1, Find the following products— 
(17305. x. Gol correc. to the nearest lunoies: 
(2) 8763 & 789 to the nearest thousand. 
(3) 60507 « 4094 to the nearest hundred thousancl.. 
(4) 70850 & 6039 to the nearest million. 


2. Multiply correct to two decimal places— 
(1) 7:02375 by 23-456; | (2) 0:003157 by 12-567 = 
(3).<07 370 bby 182 3s (4) 69-3025 by 0:0456. 
3.  Muitiply to the units’ figure— 
fl) SO"4507 by 13°/Ga45 (2) 204 7896 by 19-Gi2s. 
Cay cs O04 Ne oO Lie (4) 590°98 by 67°346. 





(1) -012468 by °23456; (2) :003567406 by -0405061 ; 
(3) 87°6205 by 3°16432; (4) 12035 by :00024, 
5. The earth’s polar circumference is 40 million metres 
and the metre is 39°3708 inches. Calculate the circum- 
ference to the nearest mile. 
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What difference in miles would be made if the metre be 
taken to be 39-3709 inches ? 


6. Find to the nearest million francs the cost of making 
a railway 27,345 miles long, the cost per kilometre being 
303,625 francs ; 1 Km. = 0-675 mile approximately. 

7. ‘The circumference of a bicycle wheel is 7:145 ft. and 
it makes 6,500 revolutions in an hour. Find correct to two 
decimal places the distance in miles travelled in 5°25 hours. 

8. If the marking on the weights can be trusted to the 
nearest milligram, by how much may the weight of a set of 
25 one-hundred gram, weights be in error? 


In the following examples the decimals are to be taken 
as correct to the iast significant figure. 7 


9. If 1 inch = 25:4 mm. find the length of 1:78 miles. 
1s” lil He. = 3°35 oz.. avoir. find the weight of 7°856 Ke. 


i ton. ahot. day a. foot of-iron- has expanded: te 
1:0032 ft. find the length of an iron rail 62°25 ft. long. 


12. <A ton of quartz when crushed is found to yield 3°425 
oz. of gold. How many ounces can be got from crushing 
20540-4 tons ? 


149. In Contracted division, we gradually reduce the 
number of figures in the divisor instead of bringing down 
the figures from the dividend. 


EXAMPLE 1. Divide 12:3656789 by °7658 (1).as far as the 
second decimal figure; (2) correct to two decimal places. 


Bringing the divisor to the standard form, 
12°3656789 __ 123°656789 
f0a8 22 3. Tae 


123 +7 will give two integers in the quotient; and since two 
decimal places are required, there must be 4 figures in the quotient. 
To get the quotient correct to two places, we should know the third 
decimal figure. It is safe to retain two more figures in the dividend 
than are required. 
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I II HI 
Ordinary Method. Contracted Method. Italian Method. 
16°147_ 16°147 16°147, 
76°58) 123°656789 7-658) 123°6567 7658) 123°6567 
76°58 7658 47076 
47076 47076 7°65) 1128 
45948 45948 7°6) 362 
11287 7°65) 1128 7) 56 
7658 766 3 
36298 7'6)362 
30632, 306 
56669 7) 56 Ans. (1) 16°14. 
53606 53 (2) 16°15. 
3063 3, 


Rough Fstimate.—The dividend is above 123; and the divisor 
above 7 ; the quotient must be between 16 and 17. 


After getting the integral figures of the quotient instead: of 
bringing down the next figure 7 from the dividend, the figure 8 from 
the right of the divisor is omitted; at the next step 5 is omitted, and 
at the next 6. 


Observe that in multiplication, the nearest multiple of 10, that is, 
got from multiplying the digit omitted is added. Thus in the 
division by 7°65, the quotient 1 is mujtiplied by 8, the digit omitted ; 
and 8 being nearer 10 than 0, 1 is added, and thus we get 766. In 
the next division by 7°6, the quotient 4 is multiplied by 5, the digit 
omitted, and since 20 contains 2 tens, 2 is added and we get 306. In 
the final step, 7 times 6 being 42, 4 is added and 53 is thus got. 


150. It is not necessary, however, that the divisor should 
be written down at every step. Each digit of the divisor 
may be scored out as soon as the division with it is done. 


EXAMPLE 2. Divide 102°34567 by 98°765421 to 4 signifi- 


cant figures. 
102°34567  10°234567 


98°765421  9°8765421 | 
Here the integral quotient consists of 1 figure and therefore there 
should be 3 decimal places. In the divisor take one more than the 
number of significant figures required in the quotient. 


1°036 Italian method. 
9°87 6% )10°2345 1°036 
98765 9°878 4% )10°2345 3 X 6= 18 carry 2 
3580 3580 3 X.7-+- 2 == 23; ete 
2963 617 6X 7 = 42, carry 4, 
617 25 6X 8&+4=— 5382: etc. 
992 


725 
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Rough Estimate.—The dividend is a little above 102 and the 
divisor nearly 99; the quotient must be a little above 1. 


EXAMPLE 3. Divide 1:387635 by 259-6 to six places of 
decimals. , 
1°387635 __ 0°01387635 
2508 5) 227500 
This will give no integral quotient but 2 cyphers immediately to 


the right of the decimal point; and there should be 4 significant 
figures in the quotient to have six decimal places. 





In the divisor there should be 5 figures; that is, one more than 
the number of significant figures, but as there are only 4, add a 
cypher at the end and proceed with the division as usual. 

Using Italian method— 

- 005345 quotient. 
2°59 8 &)0°0138763 
8963 
1175 
137 
a 


EXAMPLE 4. Divide 166°8 by 37:4, the dividend and the 
divisor being correct to the tenth. 
1668 __ 16°68 
Pee a4 
4°46 quotient. 
3°7 £)16°68 » 
1Z2 
Ze 
0 


EXAMPLES.—ORAL. 


In each of the following, bring the divisor to the standard form 
and give the quotient to one significant figure. 
EXAMPLE (1) 1°8734 + 54°72 == °18734 + 5°472= :03. 
(2) 47°567 + 8756 = :047567 + 8°756 = -005. 


15864. 227-56. 22965" 2 03-45" SRT oO ee ae oe 
4.5°046 -+0°025. 5.037. --130°98. 6. 73°045 -+ 4265. 
7 00056 -== G64. 2. 8. -45°678- 25432. 9. 004324 + °0072. 


10. :000789 -+ -0095. 11. 1006-35 -+ 271°234, 12. -0583 + 39°27. 
EXAMPLES. V. 
Divide— 
1,---{1) 20°8642135 by 0°5678 ; (2) 18-97653421 by 0-3579 ; 
(3) 19-8070605 by 0°8765 ; (4) 93-4567891 by 0-9876 to 
two places of decimals. 
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2, (1) 1003:406809 by 901-2304 ; 
(2) 2124°8092305 by 508°136002 ; 
(3) 238°7635924 by 109-6325 ; 
(4) 998-7654 by 89°87654 to 4 significant figures. 

3. The dividend and divisor are given correct to the 
last significant digit; find the value of— 

(1) 918°432 - — 296-645 ; (2) 70°987 + 59°876; 
(3) 44°765 — 3:1416; (4) 2094-654 — 39-3701. 

4. If the circumference of the earth is 25,000 miles, and 
if that is 3°1416 times the diameter, find to the nearest 
mile, the diameter of the earth. 

5. A motor-car travels 63°87 miles an hour. Find to 
two places of decimals the speed of the car in metres per 
second, given that 1,000 yards = 915 metres. 

6. A thread was wound round a cylinder 24 times and 
the length was found to be 100°48 cm. correct to the 100th 
of a centimetre. What is the circumference of the cylinder 
and the greatest possible error in the calculation ? 

7. The Earth goes round the Sun once in 365°2564 days ; 
Mercury once in 87:96926 days; and Neptune in 60181°11 
days. Find to 2 significant figures, the number of our 
years in Mercury’s year and in Neptune’s year. 


CHAPTER XIll. 
AVERAGES. 

151, The average of a series of quantities of the same 
kind is found by adding the quantities together and divid- 
ing their sum by the number of quantities. 

EXAMPLE ]. A merchant’s profits were for the first 
quarter of 1890, Rs. 1,056 10 as. 8 p. ; for the second quarter, 
Rs, 1,345.5 as. 10:p.; for. the third, Kis.1)568 8-as.-6 o.2 and 
for the fourth, Rs. 1,540 ]3 as. 4p. Find the average of 
his quarterly profits. 

Adding the four sums, we find the total profits to be Rs. 5,511-6-4, 


Since there are 4 qwarters, dividing Rs. 5,511-6-4 by 4, the 
average is Rs. 1,377-13-7. 
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152. When the quantities are nearly equal, take any one 
quantity as the unit, add only the differences ; find the aver- 
age of this sum and add the result to the unit chosen. 

EXAMPLE. Find thé average height of five boys whose 
heights respectively are 5 ft. 6:5 in., 5 ft. 6in., 5 ft. 4in., 
Bitte oq. alic~9 1.9025 in 


Taking 5 ft. 4in. as the unit, the sum of the differences = 2°5 in. +- 
See Oe a Oo dn 4a 5 in 2. 12 Sait ae a 
Required average = 5 ft. 4in. + 2°5 in. = 5 ft. 6°5 in. 
All these steps may easily be done mentally. 


EXAMPLES.—ORAL. 
“Give the average— . 
1. Age of 4 boys whose ages are respectively 16, 14, 12, 10. : 
2. No. of marks of 5 boys who secured respectively 22, 18, 20, 16, 14. 
peep cach worm. Vi, 18; Vel? TV, 20 i, 36, 42a, 40. 
4. Height of 5 boys whose heights in feet and inches are respectively 
Bie 04 60.2,00, 46a, Sie Sle Oy et 6. Sy, 10y, 12y. 


The following is the record of five of the schoolsthat entered for the 
AInter-School Sports, Tinnevelly, held in Sept. 1908. Give the average. 


Half-mile race in min. and sec. 2.37; 2.27 ; 2.25; 2.28; 2.30. 
Quarter-mile race in sec. 52, 51, 52°8, 53°4, 54:3. 

Long jump in ft. and in. 21.10; 20.8; 19.4; 22°4°5; 23.4°5. 
Hie jamp im-tteatdan5.6\ 5:06 9:6°5 * -5:7°5.3.59875: 
Putting the weight in ft. and in. 36.8, 34.4, 32.6, 35.2, 33.4. 


EXAMPLES. I. 


1. A copyist got for the 12 months of the year 1890, 
Rs. 18-7-6, Rs. 15-10-8, Rs. 16-8-4, Rs. 13-5-4, Rs. 12, 
Rs. 17-13-4, Rs. 15, Rs. 12-8-0, Rs. 14-2-8, Rs. 1], Rs. 10-11-5, 
Rs. 13-4-9 respectively. Find his average monthly income. 

2. The temperature in the shade at 12 noon in a certain 
week for the 7 days, was 85:1, 84:6, 87:4, 86:2, 83:9, 82-1 
and 81°5 respectively. Find the mean temperature at noon 
for the week. 

3. Find to two places of decimals the averages, for 
completed innings for the following cricketers :— 


Total Innings Not out 
Ratnam ia ABT 2 a2 4 
Singaram tig GOee 28 2 
Ponnusawmy .... 1673 36 3 
- James w. 1445 24 2 
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4. Find to two places of decimals the average number 
of runs per wicket for the following bowlers :— 


Runs Wickets Runs Wickets 
James i. 126¢ 85 Doss a>. Lae 48 
Dharma ... 1073 66 Chelliah ... 1646 94 


5. The gross earnings of a certain railway company during 
the first six months of the year 1899 were as follows :— 


January, Rs. 1,134,267-13-5 ; February, Rs. 1,098,763-10-11 ; 
March, Rs. 1,109,835-6-9 ; April, Rs. 1,148,239-2-6 ; 
May, Rs. 1,132,470-15-8 ; June, Rs. 1,087,493-12-7. 


Find the average monthly income to the nearest pie: also the 
average daily earnings. 


6. In September 1892, for the first 15 days, the daily 
readings of the barometer at Bombay were as follows :— 


Day Reading | Day Reading Day Reading 








1 6 
2 29-3911 15 
3 29°600 8 29°760 I3-| <2 
4 29°673 9 | eo Tio 14 29° 862 
3 29°685 10 29° 684 15 29°874 











oe 

29°662 29°724 LH ..| 28688 > 

| 29°741 12 29°696 | 
| 

| 

| | 


Find to the nearest thousandth of an inch the mean of the daily 
reading ; and write down the excess or defect of the daily reading 
from the mean on the 5th, 8th and 15th. 

7. According to the census of 1891, the population of 
each of the following districts was as given below :— 


Ganjam ..» - 1)896,303 | Salem .. 1,962,591 
Vizagapatam... 2,802,992 | Coimbatore ... 2,004,839 
Godavari Siar eg Olea tee Tanjore |. aaa 
Kistna 10h 605, SBP | Tinnevelly ... 1,966,095 
S. Arcot cnet 25 ee Madura ... 2,608,404 
N. Arcot ... 2,180,487 Malabar ray 2 eee 


What was the average population of a district ? 
8. The following table shows the number of passengers: 
carried on a certain railway and the amount of fares paid by 
them in each of the months named :— 
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| No. of passengers Amount of fares 


Month 





ete oe ee ee 
| 
carried eo eee ot paid 
RS. Wists 

January a 1,923,654 7,31,268 4 10: 
February a 1,738,901 6,79,365 13 2 
March i or 2,003,496 7,74, 982 15 9 
April os 1,932,781 7,24, 850: ioe 
May a 1,989,757 7,59,368 11 5- 
June aor ‘ 894,532 7,02, 183) t2iaa 








Find the average to the nearest pie paid by A pty “oe aoe passenger in 
the half-year. 

9. A class of boys measuring the circumference of a 
half-anna coin obtained the following results in inches :— 
oe oo oo os; 23 78; S74, 3°76, 373. Em tons 
significant figures the average of these results. 

10. The weights of a boat’s crew, to the nearest pound, 
were 10 stone 6 Ibs., 10 stone 8 lbs., 11 stone 4 Ibs. and 11 
stone 5 Ibs. What is the possible error in the average 
weight, determined from these figures ? | 

11. The following results were obtained by a class on 
weighing an ounce weight in grains :—28°36, 28°40, 28°37, 
28°38, 28°41, 28:35, 28°34, 28°39. Find the error in the 
average result, if 1 Ib. = 453-593 g. correct to 3 places. 

12. Madras Railway. 











Year Gross earnings Working expenses 
eee | | ee 
RS. RS. 
1895 TL 300,743 5,408,603 
1896 11,096,897 5,638,124 
1897 11,165,314 5,463,126 
1898 ae | 10,720,483 5,218,578 
1899 see 2 10,545,071 5,495,340 





Find the a pretaee =net garnings for these years. 


ene a ee 


EXAMPLE 2. Ina flock of sheep, 15 are worth Rs. 4-8 as. 
each; 10, Rs. 3-12 as. each; 12, Rs. 3-8 as. each ; 23, Rs. 3-4 as. 
each. Find the average price of a sheep to the nearest pie. 
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The price of 15 sheep == 15 X% 46 Rs, == Rs. 67-6 ag. 


zs 10.) = TORE. = Res 
Legs Se Te A ae Se, 
o 20 4; == BOM SE RS ve Bs: 72 12eaa. 
PCIE fey ees 60 Sheep ay. Seay viasics cect mo Rs. 221-13 as. 
., he average price of 1 sheep........... == Rs. 221-12 as... 60, 
== Ks; d11-2: 


EXAMPLES. II. 

1. Inaclass of 35 boys, 2 of the boys are of the age of 
193. 1,.0f 18, 3-of 10/4 of 15525 Of 14: 8- or [vou ae ee 
rest of 14:25. Find the average age of the boys. 

2. Ina school consisting of 100 boys, 25 pay Rs. 4 each ; 
35 pay Ks. 2-8 as. each; and the rest pay Re. 1-8 as. each. 
Find the average paid by each boy. 

3. Ina certain country containing 8,000 square miles, the 
average population per sq. mile is 340; and in another having 
an area of 6,400sq. miles, it is565 per sq. mile. Find the 
average population per sq. mile for the two countries 
together. 

4. ‘The average age of a school of 600 boys is 18°75 yrs. 
By the admission of 40 new boys, the average is reduced to 
16°4375 yrs. Find the average age of the new boys. 


EXAMELE 3. In a class of 30 boys, 26 have attended 
during the week. Days attended by the boys: 10 for 5 
days, 8 for 4:5 days, 6 for 4 days and 2 for 1day. Find the 
average number of days attended by each boy in the class. 

The whole number of days attended by the class 
= (10 5-8 RK La OM 4552 Ki dave 2 ae 
.. Average number of days attended = 14,2 = 3°7 days nearly. 


EXAMPLES. III. 

1. In a class of 40 boys, 30 have attended during the 
week 15 for 5 days, 10 for 4:5 days, 3 for 3 days and 2 for 
2:5 days. Find the average number of days attended by 
each boy in the class. 

2. Inaschool of 250 boys, 200 boys have attended 5 days, 
20 boys for 3:5 days, 15 for 2 days and the rest have been 
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absent. Find the average number of days attended by each 
boy in the school. 

3. Find the average daily attendance in the previous 
question. The school had 5 working days. 

4. In a school of 60 boys, in the month of September, 
15 boys have been present all the working days (20); 20, 4 
mas * 15,5 days: 10; 2-5¢days, -Find the averace daily 
attendance. 


EXAMPLE 4. A tradesman’s average annuai gain from 
1861 to 1871, both inclusive, was Rs. 615-4 as. Jn 1861, he 
gained Rs. 387-1-4; and in 1872, he gained Rs. 747-5-4. 
What was his average annual gain from 1862 to 1872, both 
inclusive ? 

His total gain from 1861 to 1871=Rs, 615-4 as. XK 11=Rs. 6, 767-12. 
He gained Rs. 387-1-4 in 1861, and Rs. 747-5-4 in 1872. 
*, His gain from 1862 to 1872 inclusive for the 11 years. 


=Rs. 6,767-12 as. — Rs. 387-1-4 ++ Rs. 747-5- 4=Rs. 7. 8s 
.» His average gain = Rs. 7,128 + 11=Rs. 648. x 





EXAMPLES. IV. 


1. The average rainfall in a certain station for 6 yrs. is: 
29°8 in.; and that for 3 yrs. is 29:1 in. Find the average 
for the next 3 yrs. 

2. The average weight of a crew of 8 men is 11 stone 
6 lbs. 1 oz. each. Three of them together weigh 36 stone 
4 lbs. What is the average weight of the others ? 

3, The average price of copper per ton for the first half- 
year of 1904, reckoned on the price on the first day of each 
month was £94-13-4. If the average price for the year was. 
£99, find that per month of the second half-year. 

4. The meantemperature from 9th to 16th February both 
days inclusive was 346°, and from 10th to 17th, it was 
39°8° ; the mean temperature on the 9th was 30°5°. What 
was it on the 17th? . 
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REVISION EXERCISES. 


ks 


1. A boy bought a coat and a cap for Rs. 6-4 as.; the cap cost 
Rs. 2-8 as. less than the coat. Find the cost of the coat. : 

2. The marks gained by a class of five girls in English are 
‘respectively 93, 85, 67, 56 and 24. Find the average for the class. 

3. Find to the nearest penny the rent of 54°176 ac. of land at 
f 2° o40 an acte. 

4. If from a ton of sugar, 13 cwt. 2 grs. 141bs. has been sold; 
-express the remainder as a decimal of 1 ton. 

5. One gallon of water weighs 10 lbs. one litre of water weighs 
one kilogram, which approximately weighs 2°2046 lbs. Find the 
number of litres in a gallon. 


RM 


1. If 1 metre = 39°375 inches approximately, find the number of 
metres in one chain. 

2. A man bought 100 sheep at Rs. 5-4 as. each. It cost him 
Re, 1-8 as..each for feeding them ; and 5 of them died on the way to 
‘the market. He sold the rest at Rs. 7-12 as. each. .How much did 
he gain ° 

3. Six baskets contained respectively 800, 550, 900, 870, 936 and 
‘684 plantains. What was the average number in a basket ? 

4, Five different substances weigh respectively 5°35 ¢., 7°48 ¢., 
13°92 ¢., 9°14 ¢., and 8°67 g. What is their total weight in grams? 

5. If one kilometre of telegraph wire cost Rs. 468-12 as., find the 
-cost per mile to the nearest pie. 1 Km. = 0°625 mile. 


Tit. 


1. If 3°25 tons of coal are bought at 18s. per ton and sold at ls. 
‘2d. per cwt., what is gained by the transaction ? 

2. Aman travelled 30 miles 6 fur. in the lst day of his journey, 
in the 2nd day 26 miles 7 fur., and in the 3rd day 23 miles 3 fur. 
How many miles on an average did he travel a day? 

3. If a motor goes at the rate of 13°01 metres per second, what 
time does it take to cover a distance of 15°25 miles. 1 metre = 3:3 
feet, true to the nearest tenth of a foot. 

4, Find to the nearest penny the value of a bar of gold, 

‘2°3 metres long at 41 per inch, taking one metre = 39°37079 inches. 

5. A bicycle wheel makes 257 complete revolutions in going.over 

3 fur 13 yds. 1ft.6°5in. What is its circumference ? 
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IV. , 

1. A. bale of cotton weighs 3 cwt. 2 qrs. 15 lbs. ; 25 such bales 
were bought at 93d. per lb. and sold at 1s. 03d. per lb. Find the 
profit made. 

2. In a certain week, I spent on Sunday nothing and on the 
other days, Rs. 2-5-4, Rs. 1-2-8, 15 as., Rs. 2-13-11, Rs. 2 and 
Rs. 1-3-8. Find my average daily expense. 

3. Reduce 7 m. 8 dm. 9 cm. to yds. ft. in., taking | m. = 1°0936 
yds. 

4. A map is drawn so that one metre represents one kilometre ; 
what length represents a mile on the same scale. Ans. to two 
decimal places of an inch. 

o» Add together °35,2, °625 of IGs. Sd., and °03 of £7:10s.; and 
subtract the result from 41°25. 

3 Vv. 

1. Find in English money the value of Rs. 1,000-0-3, when a 
shilling = 12 as, 

2.. The average age of 7 boys is 15, and average age of 4 of 
them is 14°25. Find the average age of the others. 

3. Find the value of 89°78 tons of copper at £67°375 per ton. 

4. By how many ounces does the sum of °00025 ton + °0124 cwt. 
+. 012 qr. + °002 1b. fall short of 5 Ibs. ? 

_ 5. If 10 8metres of string are required to wrap round the handle 
of a cricket bat 120 times, what is its circumference in centimetres ? 


ae 

1. The material for a gold ring costs Rs. 25; and the cost of mak- 
ing it is Rs. 8-5-4. How many rings can be made for Rs. 1,033-5-4 ? 

2. Present on Monday 155, on Tuesday 150, Wednesday 159, 
Thursday 151. Average attendance for the week (5 working days) 
156. How many were present on Friday? 

3. Add together 7°07 m., 8°48, and 9°60 m. each correct tc the 
nearest centimetre. Find the greatest possible error in excess or 
defect. 2 

4. The circumference of a bicycle wheel true to the centimetre 
is 6°42 metres.. Find its diameter given that it is 3°1416 times the 
circumference. 

5. How many feet and how many metres are there in °58125 of 
a mile, given ] metre = 1°093638 yds. 


WES, 


1, The sum of £28-4-0 is divided among 18 men and a certain 
number of women. Each man gets £1-3-6 and each woman 15s, 8d. 
Find the number of women. 
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2, The average age of 29 children is 7; that of the first 7 is 6°S 
and that of the last 10 is 5°75. Find the average of the rest. 

3. If lengths of 1:9 inches be cut off a thread one yard long, 
what length will be left over ? 

4, Find the value of 0°072 4 + °875s + 8°45d. and subtract the 
result from 0°424. Ans. to the nearest penny. 

5. A train is travelling at the rate of 40°14 miles per hour. 
How far does it go in 0°16 hr. (to the nearest yard)? 


Vili. 


1. A cattle dealer paid £780 for cows and sheep; of this sum 
£350 was paid for 25 cows. If a cow cost seven times as much as a 
sheep, how many sheep did he buy? 

2. A merchant’s average profits from 1875 to 1885, both inclu- 
sive, were Rs. 3,691-8 as. In 1875, he gained Rs. 1,528-5-4 ; and in 
1886, he gained Rs, 3,029-13-4. What were his average annual 
prcfits from 1876 to 1886, both inclusive ° 

3, A person thinks that he is riding at the rate of 15 Km. per 
hour; but his watch is found to be 15 seconds too fast. What is the” 
real rate per hour (to the nearest metre) ? 

4. Multiply Rs. 16-6-4 by 6°7896, giving the ans. to the nearest 
pie. 

5. How many pounds and how many Kg. are there in 0°708624. 
ton, 100 Ke. = 1°9684 cwt, 

TX, 

1, What cash must be given with 24 yds. of cloth at 8s. 32d.. 
per yard to pay for 6 cwt. of sugar at 38s, per cwt. 

2. The average number of marks of 25 boys is 16, that of the 
first twelve being 16 and that of the last twelve 15. What does the 
13th boy get? 

3. Express the remainder resulting from the division of 
42°345875 ft. by ‘625 ft. as a decimal of one yard. 

4. If a boy gives 19°4 in. as the perimeter of a triangle whose 
sides are respectively 5°76 in., 6°24 in. and 7°48 in, what is his 
error? What would be the more accurate estimate ? 

5. It is estimated that thirty-six rupees piled on the top of one 
another would reach to a height of 7°35 cm. Find the thickness of 
a rupee in decimals of a millimetre to three places. 


1. If an estate be worth £2,374-16s. a year, and the land-tax 
be assessed at Is. ll4éd. in the 4, what will be the net annual income 
to the nearest penny ? 
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2. Multiply 26°05632 by 0°45068, (1) exactly, (2) to the nearest 
‘thousandth. 

3. How many bottles containing 0°067125 of a gallon can be 
taken from 345°675 gals.? What quantity is left over. 

4,. If the population of the United Kingdom according to the 
last census is 41,976,827 and the amount of the national debt is 
4/59,135,471, what is the liability per head to the nearest penny ? 

5. Find the number of inches, correct to the nearest unit, in 
‘J'24 metres, given 1 metre = 39°3701 inches. 


le 


1.) The “population. of the: British Hmpire is estimated {to be 
forty crores, and the imperial revenue 375 crores of rupees. How 
much is this per head, to the nearest pie? 

2, How :nany lengths of 0°1234 of an inch can be cut off from 
$9°576 inches ? Find the remainder. 

3, A train runs at the rate of 45°25 miles an hour; find in kilo- 
ametres the distance run in 6°5 hrs., it being given 1 mile = 1°6093 Km. 

4, In expressing £°0678 as correct to three significant figures, 
find the resulting percentage error. Give its value to the nearest 

penny. | 
- 5. The circumference of a circular plot of ground: is 21,900: 
miles, correct to the nearest hundred. Find the diameter, given the 
circumference == diameter X 3°1416 (correct only to 4 places). 


Sak 


ye Aestudent finds the lengthof a lath-to_be 135-75 cm.;-and 
‘wishes to have a length equal to one metre; what length must be 
cut off? If his measurement can be trusted to one-tenth of a milli- 
metre, what is the possible error in the resulting metre ? 

2. Two straight rods 23 it. and 12 yds. long respectively were 
heated. The former expanded 0°000412 of its original length; and 
the sum of the expansions of the two rods was °25in, What decimal 
of the original length did the second rod expand? Ans. correct to 6 
decimal places. 

3. An equal number of rupees, half-rupees, quarter-rupees and 
two-anna pieces amounted to Rs. 80-10 as. How many were ther. 

4. Express Rs. 4°276 as correct to 3 significant figures. Find 
the percentage error and give its value to the nearest pie 

5. The work done in raising 1 lb. weight vertically through 
] foot is 1 foot-pound, and that done in raising 1 kilogram through 
1 metre is 1 kilogram-metre. Express 1 kilogram-metre in terms of 
foot-pounds, if 1 metre = 1°0936 yds., and 1 kilogram = 2:20406 Ibs, 
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CHAPTER XIV. 


GREATEST COMMON MEASURE (HIGHEST COMMON FACTOR). 


153. A measure. One number is said to be a measure of 
another number when the former divides the latter exactly, 
i.e. without any remainder ; thus, 3 is a measure of 12, 

A measure of a number is simply its factor. 


The greatest measure of any number is thesnumber itself, and 
the least measure is unity. 


154. A Common Measure of two or more given numbers 
is a number which divides each of the given numbers exactly. 
EXAMPLE, 2, 3 and 6 are common measures of 12, 18 and 24, 


A Common Measure is the same as a Common Factor. 


155. Numbers are said to be prime to each other, if they 
have no Common Measure or factor except unity. 

For example, 3 and 7 are prime to each other; also 17 and 19; 
24, 25 and 49. 

156. The Greatest Common Measure (G.C.M.) or the 
Highest Common Factor (11.C.F.) of two or more numbers 
is the greatest number which divides each of the given. 
numbers exactly. 

EXAMPLE. 6 is the Greatest Common Measure of 12, 18, 24, 

157. To find the G.C.M. (H.C.F.) of two or more 
numbers. _ 

(1) The method of Prime Factors. 


Resolve the given number into prime factors. The product of 
the common prime factors is the G.C.M. (H.C.F.) 


EXAMPLE 1. Find by means of factors the H.C.F. of 108, 
132 and 144. 
108. == 2 oR 3X SOS Be oe ae 
152 2s 27 ed el eee aye Oa 
M4= 2K 2K 2K 2 KI XB 2* KS. 
The factcrs common to the three numbers are 2? and 3. 
¢, ‘The Hy Cie 2? eo ee 
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EXAMPLES.—ORAL, 
Give the measures of 12, 16, 18, 21, 24, 25, 28, 30, 44, 52, 56, 64, 
BG, 72, 84 06, 77, 92; 65, 78, 91, 100, 112, 120, 182, 144, 27, 4y, 62. 
Give the common measures of 4and 10; 8 and 12; 12 and: 15°: 
12 and 16; 18 and 27; 24 and 32; 20 and 45; 25 and 45; 36 and 40; 
Sia and 16; 12,16 and 18; 12, 18 and 243-1518 and Zi 20,530 ane 
40, 24, 36 and 48; 16, 40 and 48; 2a and 6a; 6x and 8x ; 8y and 12y. 


Required the H.C.F. of — 


i: 6. and 8. 2 ane. Be 10and. is; 

Ao LS aind 18, 5, abosamd2e: 6. 18 and 24. 
Jb; 9 and “42, 8.2 12 14-and JG, 9 12515 ands, 
10. 9, 18 and 24. Wet iae20vane Zo. 12.914. -2)- and. 23: 


Find by inspection the H.C.F. of — 
He ase BOS 7, 22 Xe 5 Band 24 x7 XB. 
Tole saa oC 1X7. x 2 TeX 3 ands Xe Xx 3 SOD. 
i Ne em S552 x 5x 7 BF xX oo TX Feand SX LIX 2243, 
16. REN ST 39 oe 2 hd SX Od ee eK be 


EXAMPLES, - 1, 
Find by factors the H.C.F. of— 


1. 360 and 540. yee ao ang bones 
Breei4o2 and. 2145, 4. 403, 455 and 481. 
5. ‘639, 747 and 873. 6. 868, 1302 and 1736, 


pr $435, 2009 anG: 2500; Si. ole 2 12 and -3630; 
What prime factors are common measures of— 


Oe 'Gl? and: 693. 10... 3465-and.3675. 
11.. 14157 and 28413. 12. 89712 and 750684. 


(2) The method of Division. 

158. Finding the G.C.M. of two numbers by division is 
based upon the following principles :— 

Any number that divides each of two numbers divides 
also (1) their sum, (2) their ditterence, (3) any multiples 
of either and (4) the sum of any multiples of the numbers, 
(5) the difterence of any multiples of the numbers. 
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EXAMPLE (1) 13 divides 39 and 91; and 13 divides also 39+91 or 130. 

(2) 13 divides 39 and 91 ; and 13 divides also 91 — 39 or 52. 

(3) 13 divtdes 39 and 91 ; and 13 divides also2 K 39 and 
ope Ok, 

(4) 13 divides 39 and 91; and 13 divides also 2 X 39 + 
3 X 91 or 351 twenty-seven times. 

(5) 13 divides 39 and 91; and 13 divides also 3 X 91 — 
2 X 39 or 195 fifteen times. 

Noizr.—It follows therefore that when a number divides each of 
two numbers, it also divides the remainder resulting from the divi- 
sion of the larger by the smaller. 

EXAMPLE. 9 divides 99 and 909; dividing 909 by 99, the re- 
mainder is 18; and 9 divides 18. 


159. Graphic Ulustration. 


EEEEEEEE HE HEE EE 


= Tel ate el Bel be pl 
Peo ators ee cl pier ae Taal ceiserh 
a6 Het tee HH HE Ht Hoe 

phat ht ets oe 





See Sot taal Bee 
pe 3 
Pa po OP Eo i ee 

hrc. 2s: 


Let each division represent one unit. The lines AB and CD 
contain 18 and 12 units respectively ; also MN contains 6 units. 

From AB we can measure MN thrice and from CD we ean 
measure MN twice. 

‘Therefore MN measures AB and CD. 

Place CD in a line and continuous with AB. . 

Now AD represents the sum of AB and CID and contains 30 
nnits ; and from AD we can measure MN five times. 

Therefore MN measures the sum of AB and CD. 

05. measures the sum of 16 @nd 12, 1:6,:30<. 

The difference between AB and CD is EB; and MN measures 
EB once. 

... MN measures the difference between AB and CD. 

.. 6 measures the difference between 18 and 12, i.e. 6. 

In the same way, it may be shewn that MN is exactly contained 
in, i.e. measures any multiples of AB and CD; also the sum and 
difference of any multiples of AB and CD. 


<“ 
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This may be stated generally thus: If P divides any two 
numbers A and B, P also divides A+ BandmA + nB, mA 
and nB being any multiples of A and B. : : 


160. Suppose we wish to find by division the G.C.M. of 
CD and AB which contain 12 and 18 units respectively. | 
See Fig. 15, page 132. | * 
Divide 18 by. 12; ie. AB by CD, the quotient is 1, and the 
remainder is EB which contains 6 units. The G.C.M. required is 
also the G.C M. of 6 and 12 units; i.e. of EB and CD. 
Now divide 12 by 6; i.e. CD by EB, the quotient is exactly 2. 
Therefore 6 is the G.C.M. of 12 and 18; i.e. EB isthe G.C.M. of 
me and CD. ° 


Practical Exercise. 


ip Pake, a stick .a yard lone,-and 4 sticks 6 in.,*8 in., 9. in.- and 
i2 in: long respectively. Measure the yard by each of these and find 
out the common measures of the yard and the greatest length which 
divides the yard. 


2. Mark off from your desk a length of 100 cm.; cut strips of 
paper of 10cm., 20 cm., 25cm., and 30 cm., respectively. Find out 
which of these divide 100 cm. exactly and the longest of them. 

3. Draw on squared paper a line 4 in. long and another 3 in. long ; 
and shew how you would use them to find the G.C.M. of 32 and 24. 

4. Use squares or rectangles to find the H.C.F. of 21 and 33. 

». Illustrate graphically the method of finding the H.C.F. of— 

(1) 42 and 56. (2) 36 and 45. 
(3) lsvand 27: (4) 18 and 32. 


SS nan 


EXAMPLE. Find the G.C.M. of 5037 and 8395. 





5037)8395(1 Dividing 8395 by 5037, the quotient is I, , 
5037 and -the remainder 3358. Ihe G.C.M:.. re- 
quired is also the G.C.M. of 3358 and 5037. 
3358) 5037 (1 Divide 5037 by 3358 ; the quotient is 1, and 
3358 the remainder 1679. The G.C.M. required . 
pete is also the G.C.M. of 1679 and 3358... (1679; 
1679) 3358 (2 divides 3358 exactly twice. Therefore 1679 


3358 is the G.C.M. of 5037 and 8395. 


ea 
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The work may be more compactly arranged thus : 





5037 | 8395 (1 or thus: or using Italian 
5037 1/5037 | 8393 (1 method. 
Ist remr. 3358 | 5037 (1 «(133585037 | 1 | 5037 | 8395 | 1 
3358 1679 | 3358 |(2 16 79) 3358 | 2 
2nd remr. 1679 | 3358 (2 | 3358 | | 
3558 | | 


*. The G.C.M. is 1679. 

161. Hence the following rule to find the G.C.M. by 
Division :— | 

Divide the greater number by the less, the divisor by the 
vemainder and repeat this process till there ts no remainder. 
The last divisor ts the G.C.M. 


162. In finding the G.C.M. by division, the work may be 
shortened by applying the following processes :— 

1. Before any division is done, take out from the given numbers 
any factor common to them. 

But this factor must be multiplied in to the last divisor; for 
being a factor of each of the given numbers, it must be a factor of 
the G.C.M- 

2. Before any division is done any factor in one of the given 
numbers not contained in the other may be rejected. 

3. At any stage from any remainder, a factor may be rejected 
that is not a factor common to the numbers whose G.C.M. is required. 

4, When any two consecutive remainders contain no common 
factor, since the numbers are prime to each other,. we need not 
proceed any further. 


EXAMPLE. Find the G.C.M. of 13514 and 36830. 


Dividing each of the numbers by the commen factor 2, we get 6757 
and 18415. 18415 contains the factor 5, which is evidently not a factor 
of 6757 and therefore 5 may berejected. 18415 + 5—= 3683. 


We have now to find the G.C.M. of 3683 and 6757. 


3683 16757 |1 Italian Method. 
3074 3683 3683 (6757 
3 609 3074 |106 3/609 3074 The quotients need 
Fes: P< A 71903| 174. not be written down. 
29) 174 | 7729, 


| 174 


) 
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609 is divided by 21 which is not a factor of the remainder 3074 
and therefore not a factor of the two given numbers. We then pro- 


ceed with 29 and 3074. 
The G.C.M.. of 3683 and 6757 is 29. -. The G.C.M. of 13514 and 


36830 is 2 X 29 or 58. 
EXAMPLES. IH. 


Find the G.C.M. of— 

1. 272 and 425. go> 798 and, 455. 

3, 571428 and 857142. 4. 841 and 1247. 

5. 218707 and 526769. 6. 52300 and 10983. 

7, 19527 and 23667. ~ 8. 11431 and 12006. 
Find the greatest number that will divide— 

9, 5947 and 5985 without any remainder. 
10. 1520 and 5292 e i = 

11. 285714 and 714285 Bees 7 
12. 307692 and 230769 2 z ie 


a 


163. To find the G.C.M. of three or more numbers, 
ExaMPpce (1). Find the G.C.M. of 210, 450 and 750. 
LO ee? a KE ON Ls 
Boe 2 <3" xX 5*. 
PO 2 BEX: 
vo bnew Cbs Ox Sx 6 == 30; 


If the numbers cannot be easily factorized— 

First tind the G.C.M. of any two; and then find the G.C.M. 
otf this G.C.M. and the third number. Continue the process 
for tour or more numbers. 

(2) Find the G.C.M. of 5083, 7735 and 8687. 


The G.C.M. of 5083 and 7735 is 221. 
And the G C.M. of 221 and 8687 is 17. 
«+ The G.C.M. required is 17. 


EXAMPLES. III. 


Find the G.C.M. of— ne 
Leg be ead 165. Aon TAS eet ANC eZ aas 
3. 176, 1100 and 4444. 4. 837, 1134 and 1347. 
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805, 1311 and 1978. 6. 639, 747 and 873. 

455, 403 and 481. 8. 3161, 36830 and 13514. 
EXAMPLE. Find the ereatest number which will divide 

400 and 5190 leaving remainders 4 and 6 respectively. 


“I 


Since the required number leaves 4 and 6 as remainders respect- 
ively when it divides 400 and 5190, it is clear that it exactly divides. 
(400—4) or 396 and (5190—6) or 5184. 

And the G.C.M. of 396 and 5184 is 36. 
*. 36 is the required number. 


EXAMPLES. IV. 


Find the greatest number which wiil divide— 


1. 4669 and 5484 leaving remainders 7 and 8 respectively. 
2. 6333 and 24000" ,, . 6 and 3 '» 
3. 940 and 2931 x Peat 4 and 6 i 
oe 9/68 and 8500; e 5 and 4 ry 


Find the greatest number that will divide— 


5. 78496 and 648727 leaving in each case a remainder 7. 
6. » 1609530 and 1231848 ,, B, ie a 
7. 978, 3154 and 1955 leaving remrs. 3, 4 & 5 5 respectively.. 
Be b351, 3100. and-4427 «, Fe hee oT Oe a 


——————- 


164. To find the G.C.M. of Concrete Quantities. 
Reduce the given numbers to the same denomination 
and then find their G.C.M. | 
EXAMPLE. Find the G.C.M. of 8s. 2d. and £1-3-11. 
8s. 2d. = 98d. and £1-3-11 = 287d. The G.C.M. of 98d. and 287d. is 7d. 


EXAMPLES. V. 
Find the greatest sum which ae contains—— 
dee 18S. .5-0-/ atta Rs, /-7 . «2. 2 £411-3 and #S-hl-3. 
a wines 2-1 1-7 andeees. ae 4, £,2-6-0 and £3-16-8. 
Find the G.C.M. of— 
5, .2mds. 7.viss 26 pals. and. 5 nids.2, vite Ste. a oeree 
6.. 22 days 11 hrs. 15 min. 3 sec..and 12 days 20 hrs. 
8 min. 36 sec. 


| 
, 


XIV] PROBLEMS ON G.C.M. Lae 


7. Rs. 221-0-3, Rs. 1,018-13-3 and Rs. 1,218-4-6. 
8. £64-4-1, £3,000-8-4 and £3,805-10-10. 


Problems on G.C.M. 


Exampye. Two bills which amount to £2-2-6 and £5-0-6 
respectively, are to be paid in coin of one kind. What ak 
the largest coin that can be used ? 

The greatest sum that will divide 42-2-6 and £5-0-6 exactly is 
the largest coin required. 

Therefore find the G.C.M. of £2-2-6 and £5-0-6. 

feo == 51002356 5-0-6, 1206. 

The G.C.M. of 510d. and 1206d. is 6d. Ans. 6 penny coin. 


EXAMPLBS. VI. 
Pee ind thie greatest length which is a common measure 
of:8 yds. 2 {ft.7-in. and 11 yds.-0 ft. 11-in. 

2. Find the greatest sum of money of which 4205-15-3 
and £594-0-9 are integral multiples. 

3. A person pays three bills of Rs. 13, Rs 19-4 as. and. 
Rs. 22-12 as. in coin of one kind; what is the largest coin 
used ? 

4. What must be the highest price of a sheep so that a 
person may buy an exact number of sheep for Rs. 27-8 as., 
Rs. 42-8 as. or Rs. 75 ? How many of each kind can he buy ? 


eee 


EXAMPLES. VII: 
Miscellaneous Problems on G.C.M. 


1. A fruit seller has 12,028 plantains and 12,772 mangoes and 

wishes to pack them in baskets containing the same number of either 
fruits. What is the largest number that can be put into a basket ? 
. 2. Two sums of money, Rs. 20-10 as. and Rs. 54-6 as. were: 
distributed among some orphans, and each received the same 
amount. What was the highest possible sum that could have been 
received by an orphan ? 

3. Ina certain factory the total of the daily wages is Rs. 68-12-2, 
and in another Rs. 760-13-7. If every man received the same wages, 
how many were employed in each factory ? 

4, What is the greatest weight that can be taken an exact 
number of times from l-ecan. 12 mds. 10 pals. and 1 can. 13 mds 
4 viss 13 pals. ? 
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5. A boy has two laths whose lengths are respectively 176 cm. 
and 184 cm., and wishes to mark them off into divisions each of 
which will measure both the laths an exact number of times. What 
should be the greatest length between any two marks ? 

6. A farmer has 492 qrs. of wheat, 744 qrs. of barley and 1038 
qrs. of oats; he wishes to put the grains without mixing them into 
the largest possible heaps of equal size. Find the number of heaps. 

7. What is the greatest sum that can be paid exact number 
of times out of each of the following amounts, Rs. 71-4 as., 
Rs. 394-4 as. and Rs. 199-8 as. ? 

8. The floor of a room: 2/ ft. long and 15 ft. wide 1s to oe 
covered with large square tiles, none of which are to be cut. What 
is the biggest tile that can be used ? 

9. Ina yard measure one side is graduated to read tenths of an 
inch and is divided into 360 equal divisions; and the other side is 
graduated to read eighths of an inch and is divided into 288 equal 
parts. What other divisions besides the zeros are in the same line ? 

10. If Rs. 166-4 as. and Rs. 174-9 as. be each divided into equal 
portions of the same value and if the total number of portions is as 
small as possible, what is it and what is the value of each portion ? 

11. If 295 kilograms are equivalent to 649 pounds, what is the 
least number of kilograms equal to an exact number of pounds? 

12. If 2,040 dollars are equa! in value to £238, what is the least 
number of dollars equal to an exact number of sovereigns ? 


——- —_—_—_——— 


CHAPTER XV, 
LEAST COMMON MULTIPLE. 


165. A Multiple of a number has already been defined 
as the number that is exactly divisible by the given 
number. 


Thus 8 is a multiple of 2; and 6 is a multiple of 3. 
The multiples of 2. are 2, 4, 6,8, 10, 12, 14, 16, etc. 
The multiples of 3 are 3, 6,9, 12, 15, 18, 21; 24, etc. 
The multiples of 4 are 4, 8, 12, 16, 20, 24, 32, 36, etc. 
166. A Common Multiple of two or more given numbers 
is a number which is exactly divisible by each of the given 
numbers. 


Thus 6 is a common multiple of 2 and 3. 
8 is acommon multiple of 2 and 4. 
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12 is acommon multiple of 2, 3 and 4, 
30 is acommon multiple of 2, 3, 5 and 6. 


167. The Least Common Multiple of two or more given 
numbers is the least number which is exactly divisible by 


each of the given numbers. 
24 and 36 are each a common multiple of 2, 3,4 and 6; but 
the Jeast of them, that is, 12 is the least common multiple of 2, 3, 4 


and 6. 
EXAMPLES.—ORAL. 


Give all the multiples— 
Pa OL 2-léess than: 20. 
3. Of 4 less than 65. | 


Give the common multiples— 
1.. Of 2 and 4 less than 25. 2 
3. Of 3 and 4 less than 65. 4, 
5. Of4and 8 less than 100. 6 


Of 3 less than 40. 
Of 5 less than 96. 


- bo 


Of 2 and 3 less than 35: 
Of 2 and 5 less than 105. 
Of 3 and 5 less than 110. 


168. To find the L.C.M. by the method of Prime 
Factors. 


EXAMPLE. 

1848. 

PISS = 3X 9 X 7 X 11. 

BGO 2 a OY: OO ONS ee I SF OP ON Li 

eee 2 SG 2 ON fk: t= 2? XS KK LL 

If the L.C.M. did not contain 2°, it will not be divisible by 1848 ; 
if it did not contain 3%, it will not be divisible by 1260; if it did not 
contain 7 X 11, it will not be divisible either by 1155 or by 1848; and 
lastly if it did not contain 5, it- EE not be divisible by either 1155 or 


1260. 


Find by factors the L.C.M. of 1155, 1260 ond 


-. The L.C.M. must contain not only every prime factor of the 
‘given numbers, but also the highest power of each factor which occurs 


in any one of them. 
Gate erty. eile er 29K So OC Kd = 27 720: 


EXAMPLES.—ORAL. | 
Read off the L.C.M. as the product of prime factors :— 


Ee 5 7: Be 8 ER KET Oe Oe 
Br 2? 5Be, 392K 92: 4. 22% 33X52 32x53, 
5. 39x 52x 11, 32x 5° X 7. 6. 52X727X3,5X7& 32. 


ee re are Oy oD OS OB 2B 781 52872 Ko. 
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EXAMPLES. I. ; 
Find by the method of prime factors the L.C.M. of — 


Ll. F284 ad? Ee, 2. 108, 132 and 144. 
SOS yo end cies, 4. .66, 76 and 96. 

5. 460, 720 and 650. 6. 385, 165 and 340. 

fe 315; 385, 495 and 693)» 8s, 6 330-726, 462 4nd eee 


169. It may be easily shewn that 

(1) The L.C.M. of two or more numbers prime to cach 
other ts thetr produci. | 

Thus the L..C.M of 3 and 5 is 15> of 8 and 7 is 56+ and of 4, 6 ane 

9D is 180. 

(2) Of two numbers that whichis a multiple. of the 
other, 1s the L.C.M. of the two. 

| 2hus the L;C.M; of > and 18 is}1S of:7 aad 214s: 2 alee 
ml. Ore, 6 and 1618 76 sand of 2: 3. 46 and 12-1617, 

170. To find the L.C.M. by the method of division by 
prime factors. 

EXAMPLE. Find the L.C.M. of 21, 32, 44 and 63. 


Note.—It will generally be found advantageous to begin with the 
lowest prime number 2 as divisor, and to repeat this as often as can 
be done; and then to proceed with the prime numbers 3, 5, 7,’etc.,. 
in the same way. 





a\21, 32, 44, 63 
2j21, 16, 22, 63 
3/21, 8, 11, 63 
FFs By Ty 2k 
en ta aia 
cone, 22 2 ROSS 7 el Se. eee eee 
171, The work can be shortened (a) by erasing at any 
stage in the process, a number which exactly divides one of 
the other numbers; (4) by dividing by a composite number, 
in which case care must be taken to divide by the highest 
factor common to the divisor and to any of the numbers in: 
the dividend. 
EXAMPLE. Find the L.C.M. of 7, 8, 9, 10, 14, 15, 18. 
10\75:8, g; 10-14" 135,28 
Ee Le PE Se” 
GeO. Se TO OT ae; 
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(a) Observe that 7 that divides 14 is erased ; also 9 that divides 
18. : 
(6) Note that as the composite number 10 = 2 X 5, 8 is divided 
by 2 also 14 and 18 by 2; and 15 by 5. 


EXAMPLES.—ORAL. 
Give the L.C.M. of— 


ee iayeatd) 9; 2, S.and 3s. 3¢ 25; 4-20e 47. 
A oe. o7 att ©, She eee: 3G. 6.: 14 and: 56; 
Yer ay lS. Be Oy ailtos “uO; apy Oued 
Pet Oy kee 11.9, 8,18: E2S 10 S20) 
13. 22-and 47%, 14. 3y and Sy. LS Tweerane Oss 
16.) d2 and -2¥. Te 4ar end Se: 18 2243 3y aia 


EXAMPLES. II. 


Find the L.C.M. of the following (i) by dividing by prime 
factors, (ii) by the method explained in Art. 171. 


PSG Bed 10: 2 46, 8. We ene 
AB Li, 1407 20. ASSIS $5025. 350s. 
Pert 10- 3245205. 6a. 7, 8,9, 18, 24; 72 ee 
Fe 2 0496988, 30,8 0, ae 35; BO; Ae 
ee 425 78 -32500: 10. 18, 24, 40, 48, 30. 
1... 18, 27, 36, 40, 45. Poe 1? 91 33, 28 1a 


eens ors 


172. The L.C.M. of two numbers which cannot be 
readily resolved into factors is obtained by finding the 
G.C.M. 
Let A and B be the two numbers and H their H.C.F. 
Then A — H X some factor ; call this factor a. 
And B= H & some factor ; call this factor 6; where a and 6 can 
have no common factors. 

~ Aa XX H;andB=0 xX H. 

.. By the method of prime factors, 

the L.C.M. of A and B se xX OOK SE 
*. The L.C.M.of AandBxX H =~aXOXHXH. 
SA eK Ox A, 


PS nan (1) 
Ae 3 
oe 7. of A and B —— saath (2) 


_A B 
=X BorAxy Sian (3) 
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Hence we learn that— 

(2) The product of the A.C.F. and L.C.M. of two numbers 
= the product of the two numbers. 

(2) The L.C.M. of two numbers = the product of the two 
numbers divided by their H.CF. 

(3) The L.C.M. of two numbers = product of one of the 
numbers by the quotient resulting from the divtsion of the 
other number by the H.C.F. 

HXAMPLE. Find the L.C.M: of 799 and 2961. 


Divide either number by the H.C.F.; and multiply the quotient 


by the other number. 
The H.C.F. of 799 and 2961 is 47. And 799 + 47 = 17; 
Eee Ls © aN hy OX. CUO = OU oar. 


—_——-——- 


173. The L.C.M. of three or more numbers. 


Find the L.C.M. of any two, and then find ‘the L.C.M.- of the 
result and the third number. Proceed similarly for four or more 





numbers. 
EXAMPLE. Find the L.C.M. of 24871, 62491 and 70499. 

First find the L.C.M. of 24871 and 62491, 

Thus the G.C.M. of 24871 and 62491 is 209; and 24871 = 209 = 
119 and 62491 + 209 = 299, 

te 200- IS i NS 7 eels 

62407 =. 209) e209 = 11 og 1. 19 ess 

ert he tC. M, of 248/) and 62401 s= 1 e187 a a ee 

Trying these factors with the third number 70499, we find it 
eontains tl. 13 and 17:as factors. /0499 == I] & 13: % 17. x 

o> day C.-M. required == 11x 19. xX) 7 Ail? Xd 2s 


215, 656, 441. 
EXAMPLES,.— ORAL 


Read off the L. C.M. of-— 


ass, 25. Dea 18,4 2 1G Hh, Ay Dee a 
pa, 35: 55S. 120 na roe coer $14. See 
9, 15, 18,12. 10. 16, 24, 40. 11. 82, 10x, 12x. 12, 4y, Sy, 12y. 


EXAMPLES. III. 


Find the L.C.M. of— 
1. 7568 and 9504. 2. 4738 and 8234. 


3. 1680 and 1920. 4. 3164 and 4228. 
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Required the L.C.M. of— 

5: 837, 1134 and 1347. 6 1805 1311 andi 973: 

7242907392 and: 9823. 8.3315" 5005 andi7293; 
Problems on L.C.M, 

ExameiLe. Find the least number which when divided. 
by 9, 12, 14 and 210 leaves in each case a remainder 1. 


The L.C.M. of the numbers is 1260. 
Since when divided by each of the numbers there should be a. 
remainder 1, it is evident that the number is 1260 4-1, i.e. 1261. 


EXAMPLES. IV. 


1. Find the least ntimber of plantains one must have to: 
distribute them equaily among 15, 18, 25, 32 or 40 boys. 

2 What is the least number of rupees that a man must 
have in order that he may distribute them equally among 
25, 35, 40 or 50 boys ? 

3. Find the least number that is exactly divisible by 8, 
15, 16, 18, 24 and 30. 

4. Find the least number that is exactly divisible Dy 
each of the odd numbers from 5 to 21. 

5. What is the least number oi nuts a bag must contain 
so that they can be distributed in pareels of 3, 4, 5, 6, 7, 8 
or 9 and leave 2 nuts remaining in the bag ? 

Find the least number which when divided— 

6. by 8, 12,16 and 20 leaves in every case a remainder 7.. 

poe oy O14, te-and 24 ~, a ss of 

8. by 6, 10,15 and 18 __,, 5 Cen oer 
— O--What is the smallest number of rupees which when 
increased by one is exactly divisible into 54 or 81 shares? 

10..-Find the smallest number which is exactly divisible 
by 24, 36 and 84 leaving in each case a remainder 5 less 
than the divisor. 

11. What is the smallest number which when divided by 
75 leaves 65 as remainder, when divided by 36 leaves 26 as 
remainder and when divided by 90 leaves 80 as remainder ? 


144 ARITHMETIC. [ CHAP. | 


12. Find the smallest sum of money which when divided 
among 56 men leaves Rs. 43 as remainder, when divided 
among 64 women leaves Rs. 5] as remainder and when 
divided among 72 children leaves Rs. 59 as remainder ? 


Gils Cat at Concrete Numer: 
EXAMPLE. Find the L.C.M. of 13 as. 4 p., Rs. 1-0-8 and 
Rs, 1-7-4. 


Reducing each to pies, we have 160 pies, 200 pies and 280 pies. 
The L.C.M. of these is 5,600 pies, i.e. Rs. 29-2-8. 


EXAMPLES. :V. 


Find the L.C.M. of— » 

de Rs. e234 and Rs, 4-9-4. 2° £2-10-9 and 4e-1ae, 

S5 mds. 2v. and’ 14 mds. 4. 3as. 2p, 4as. 9p. and Jas. ties 
Atal Ses IGE Se ae 

Bet, 4. theo te im, ane Set yee ins 
aor. 12 Ibs.,.2°qrs. 14 Tos. and T:ewt.G Ibs; 
Rs. 5-10-8, Rs. 26-10-8 and Rs. 16. 


OTs 
° > 


0 NI 


EXAMPLE. What is the smallest sum of money for which 
can be bought an exact number of turkeys at Rs. 1-14-0, or 
of sheep at Rs. 3-7-0 or of calves at Rs. 6-9-0 ? 


The smallest sum of money is the L.C.M. of Rs. 1-14-0, Rs. 3-7-9 
and Rs. 6-9-0. 

Reducing each sum to atinas, we have 30 as., 55 as. and 105 as. 

The L.C.M. of these is 2310 as., that is, Rs. 144-6-0, which is the 
smallest sim of money required. 


EXAMPLES. VI. 


1. What is the least sum of money for which I can buy an 
exact number of sheep at Rs. 3-5-0 or cows at Rs. 35-7-0 each? 

2. Whai is the smallest sum for which I can buy an exact 
number of copy-books at 9 pies, 1 an. 3 p. or lan. 9p. each ? 

8. Find the least weight, that is, a common multiple of 
1 ton 7 cwt. 27 lbs., and 1 ton 16 cwt. 1 qr. 17 Ibs. 

4. What must be the shortest length of a tape which can 
be measured exactly by 3 ft. 6 in., 2 ft. 11 in. or 4 ft. lin. ? 
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EXAMPLES. VII. 


MISCELLANEOUS. 


1. The G.C.M. of two numbers is 789, and their L.C.M. is 112, 
827, If one of the numbers is 8,679, find the other. 

2. Six bells begin to toll at intervals of 8, 10, 12, 14, 16, and 18 
seconds respectively. When will they all next toll together? How 
many times will each have tolled then? 

3. The front-wheel of a carriage is 7 ft. 6 in. round and the 
hind-wheel 12 ft. 6 in. Find the smallest distance in which each 
will have made a complete number of turns. 

4, Three men start together and-walk along a road, the distance 
covered by each in one step being 24, 28, and 30 in. respectively. 
What is the smallest distance walked, if each man has reached it 
after taking an exact number of steps ? 

5. Four smiths begin simultaneously to hammer, dealing 60, 
80, 90 and 100 blows respectively per minute. How many blows 
must be dealt before they strike together again ? 

6. Given a mile = 5,280 ft., a knot = 6,080 ft., and a kilometre= 
3,280 ft., find the least distance which is an exact number of iniles, 
knots and kilometres. Express your answer in miles, in knots and 

in Km. 

7. One side of a road is planted with trees 36 yds. apart and on 
the other side are lamp-posts 48 yds. apart. If the first lamp-post 
be opposite the first tree, how far off is the next lamp-post that has a 
tree opposite to it? 

8. If one rupee is taken away from a purse, the remainder may 
be distributed equally among 8, 9, 10, 11 or 12 persons. Find the 
Sum in the purse. 

9, In ascending the steps in a tower, I find if I went two steps 
ata time, lr is.over; i* 3 at a time, 2 are over; if 4 at a time;’3 
are over ; if 5 at a time, 4 are over. How many steps are there ? 

10. Anumber of fruits when divided equally among 24 persons 
leaves a remainder 14; when divided among 21 persons leaves a 
remainder 11; and when divided among 36 persons leaves a remain- 
der 26. What is the least number of fruits P : 

11. A sum of money estimated to be between 1,000 and 1,500 
rupees is found exactly divisible among 12, 15 and 18 persons. What 
is the sum? . 

12, My purse contains between 500 and 1,000 rupees. If I had 
Rs. 4 more, I could change the money into currency notes of Rs. 10, 
Rs. 20 or Rs. 50. What is in the purse ? 

10 
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CHAPTER XVI. 


VULGAR FRACTIONS. 


175. Ifarupee is taken as the unit and divided into 16 
equal parts, each part is an anna and is one-sixteenth of the 
unit ; and seven such parts are seven-sixteenths of the unit. 


When the unit taken is a viss, and when it is divided into 5 equal 
parts, each part is a seer and is one-fifth of the unit and 3 parts are 
three-fifths of the unit. 

In a scale where an inch is taken as the unit and is divided into 
10 equal parts, 7 parts are seven-tenths of the unit. 

And it has already been stated that 0°7 represents seven-tenths 
of the unit; the unit in this case is the abstract number 1; and the 
meaning is that the unit is divided into 10 equal parts and 7 of such 
parts are taken. 


When the untt ts, as tn these examples, divided into any 
number of equal parts and one or more of these parts are taken, 
the result ts called a Fraction. 

Such fractions are called vulgar or common fractions to -distin- 


guish them from decimal fractions or decimals where the unit is 
divided into parts that are powers of ten. 


176. The pupil! has already learnt to express 1 farthing 
as tofa penny. This means that a penny is divided into 4 
equal parts and one cf such parts is taken. If three out of 
the four parts are taken, we write #? of a penny. 


In the same way the fraction denoting seven-sixteenths of the 
unit is written 7%; the fraction denoting three-fifths of the unit is 
written 2 ; seven-tenths is written 75. 

Thus a fraction is expressed by two numbers placed one above 
the other with a line between then). 

The number below the line is called the Denominator which shews 
into how many equal parts the unit is divided; and the number 
above the line is called the Numerator which shews how many of such 
parts are taken to form the fraction. 

Thus in g, 7 is the numerator and 8 the denominator and in #4, 
11 is the numerator and 12 the denominator. 

% is read seven-eighths; also seven over eight: }4 is read eleven- 
twelfths ; also eleven over twelve 


& 
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177. Graphic representation. 


Let the straight line AB be the unit. It is divided into 24 equal 
parts, so that each part is one-twenty-fourth of the unit. 


AP contains 5 parts and is therefore five-twenty-fourths of the 


unit or § of AB; and AQ contains 17 parts and therefore represents 
a} of the unit. 


178, Let the rectangle ABCD be the unit. 


Then the shaded part AEFD containing threc columns represent 
a! 


gs Or = Of the unit, and the shaded portion CBHG containing 5 
columns denotes = or 3 of the unit, and the rectangle KLMN denotes 
7s of the unit. The remaining shaded portion and the unshaded 


portions each represents ;% of the unit. 






| 


(ia: ee 
a 
co 


| 


a 
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Note.—The rectangle ABCD may be drawn four times, each 
figure containing only its respective fractional part shaded with 
different coloured crayons. 


The teacher might ask the boys to fold a sheet of paper a 
number of times and elicit from them the number of parts into 
which it is divided and the number of such parts taken to form 
given fractions, 


Practical Exercise. 


1. Take a line eo as unit and draw lines to represent. 
(1) 4, (2) 3, (3) 44, (4) & (5) 4B 

Z.. Lake lines of different leneths and draw limes to represent 
fractions mentioned by your teacher. 

3. Draw rectangles measuring (1) 4in. by 3in., (2) 6cm. by4cm., 
(3) 8 in. by 9in., (4) 16cm. by 9cm. Taking each rectangle as the 
unit, represent by shaded portions in rectangle (1) 74, % @, 43 in 
ectangle (2) 74, +, 6, #2; in rectangle (3) 3,, ¢, 4, s¢; in rectangle 
(4) er, rs, tes 3: 

4, Let the pupils have exercises in paper folding to represent 
different fractions. 


EXAMPLES.—ORAL. 


Express as vulgar fractions— 


1. Four-ninths. 2. Three-elevenths. 3. Seven-twelfths.: 
4. Nine-twenty-fifths. 5. Six-hundredths. 6. One-fivehundredth 
7. Seven-thousandths. 8. Three-fivethousandths. 
Read off the following fractions and give their meaning :— 
eet Ss oe ee Oe oe ae 5. ee 
6. <5. Ze qe 8. #2 Os 95: 10. 34. 
ll. @#. a2. es 13. 55> 14, eS. 15. +485. 


179. Fractions of concrete quantities. 


Since § means that the unit is divided into 2 equal parts 
and one part is taken, $ of Re. 1 means Re. 1] is divided into 
two equal parts and the value of one of the parts is 
taken. } 

s, 40f1Re.=8as, Similarly § of 41 = 6s. 8d. 


} of 125. 6d. = 2s. 6d. ; and % of 1 viss = 6 pals. 2 tolas. 
fo Ey By To Ey So Hy B concreces of a unit means the division of the unit 


respectively by 2, 3, 4,5, 6, oi Olan 
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EXAMPLE 1. Find the value of ,4 of Al. 
ds of £1 means, £1lis to be divided into 12 equal parts and 7 of 


such parts are to be taken. 
A eee Se Sd. and. 7 Ke lS 6d. = Lis: 8d. 


ogy of L1 = 11s. 8d. 
EXAMPLE 2. Find the value of 35, of 19 cwt. 2 qrs. 16 lbs. 
22} 2| 19 cwt. 2 qrs. 16 lbs. 
0 cwt. 3 grs. 16 lbs. = Quotient by 22. 
5 


ll] 9cwt. 3 qrs. 8 1!bs. 
Ans. 4 ewt. 1 qr. 24 lbs. = Product by 5. 





EXAMPLES.—ORAIL. 


Give the value of— 


1. 4.00 41. Ge OL Reka. FOF tay. 4. of lar. 

5. 3 of Rs. 2-4-6. 6. 2 of £ 3-6-9. 7. 4 of Rs. 4-8-4. 8. § of 9s. 6d. 
Ueeor 13 as, Op. 10.-F-0f Re, ls 1. 2 of 41. D2. eo OL Rei. 
feat ot min, 147 7 of kmetre, 15. 2 of.1 Ke: 16. 7 of R.1. 
17. #; of £1. 18. of lewt. 19. 2 of £ 7-5-6. 20. fofRs.11-0-8. 
21. gy cm. 22. 735 mM. 23. cofo gram. 24. > gram. 


EXAMPLES. I. 


Find the value of— 


1. $4 of Re. 1. go Pe O81. 3. fof a guinea, 
4. 2ofapagoda. 5. i198 R. 6. ,°s cwt. 
7... p> ton. 8. 7% mile 9. of Rs.20-5-0. 


10. 4 of Rs. 100-10-5. 
AZ. 4 of Z75-4-8. 13. 
Poe Ol 7, (5-1-2... 16. 


as]: 
§ 0f4120-4-6. 14. 
8 of 3 cwt. 2 qrs. 


2 of Rs.62-0-6. 
13 of 7 tons. 


180. A fraction represents also the quotient of the 


numerator divided by the denominator. 


Thus 2 = 2 — 3, 


_ of 1 palam =-2 tolas; 2 pals. + 3 ==:2 tolas. 
We get the same result whether we divide one palam into 3 equal 
parts and take 2 parts or divide 2 palams into 3 equal parts and take 


one part. 
one-third of two units. 


In other words twice one-third of the unit is equivalent to 
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181. Graphic Iliustration. 
Take the length AB as the unit and divide it into 3 equal parts at 
Cand D. 
AC is one-third of the unit; and AD = twice one-third of the 
unit. 
Now take EF twice the length of AB. 


Then EF denotes 2 units. Divide EF into 3 equal parts at G and 
H. EG is one-third of 2 units. 


AD and EG are equal to one another. 


‘. Twice one-third of the unit ts equivalent to one-third 
Org? 217i: 





Hig, 1S: 


182. To shew graphically by rectangles that ;4 means 

7 times the twelfth part of the unit or the twelfth part of 7 
units. 

Let the rectangle ABCD which contains 12 squares represent the 

unit. Then one square represents 7, of the unit; and the rectangle 


ADEF which contains 7 squares represents 7 times ;, of the unit. 
Pig. 19, page. 151. 

The rectangle ABGH, which contains 7 such rectangles as ABCD 
represents 7 units. The rectangle AMNH is , of the rectangle 
ABGH, i.e. 4, of 7 units. 

But the rectangle ADEF = the rectangle AMNH, since each con- 
tains 7 squares. 

’, 7 times 7, of the unit is the same as +, of 7 units. 


Practical Exercise. 


Draw figures to shew that 3 is equivalent to 4 of 2; 3 is the same 


as 1 of 5; 3 is equal to 34 of "3.4 % is equivalent to 4 of 7, taking 
(1) known lengths, (2) rectangles. 





—_— 
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EXAMPLE. Find the value of 12 of Rs. 9-14-8. 


_ The value may either be found by first dividing Rs. 9-14-8 by 17 
and then multiplying the quotient by 12; or first by multiplying 
Rs. 9-14-8 by 12 and then dividing the product by 17. Hitherto we 
have been adopting the first method. | 

Adopting the second method, Rs. 9-14-8 X 12=Rs. 119; now 
dividing Rs. 119 by 17, the value is Rs. 7. 
That method should be used which will save time and labour. 


EXAMPLES. II. 
Find the value of— 
1. $ of 414-12-6. 2. 8 of £9-3-4. 
3.7 Of 4-cwt: 1 qr. ¢1bs. 4. 4° of Rs. 7-12-as. 
5 of 2 days 3 hrs. 12min. 6. 18 of 10 mds. 1 viss 20 pals. 
sof is. 7-10-8. oe Oro im, tftr. 00 Vas. 2.1. 


Gn 
be 2 


“I 


oo 





183. Any whole number may be expressed as a fraction, 
having for its numerator the number itself and for its 
denominator unity. : 

Thus 3= 33:7=47; 20> >. 
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184. Equivalent Fractions Graphically Illustrated. 


We may shew that 8 = § = 24 as follows :— 


i ee Bo eet rat pea ey erie a 

Hee See ce Oe el pe Poet 

aes 

See eae ae oe CE te eel dd eee 

aes eet Lt 4) bd theese ee 
HIG 20s 


Let AB representing one yard be the unit, divide it into 4 equal 
paris AN, 1D, DC, and CB. Then AC is 4-of one yard, 

Now divide each of the 4 equal partsinto 2 equal parts. The 
whole yard AB is now divided into 8 equal parts; and you see that 
AC contains 6 of the 8 equal parts. Therefore AC is § of one yard. 

Divide each part again into 4 equal parts. 

AB now contains 32 equal parts ; and AC contains 24 of such parts. 


«. AC is 2 of l yard. But AC is also ¢ of 1 yard and § of 1 yard. 
w= $= 3b 
185. To shew by means of rectangles that } = &—=—=122— 
160° 


Take the rectangle ABCD as the unit. Divide ABCD into 4 
equal parts as shewn in the figure by thick lines. Fig. 21, page 153. 
Then AEFD contains 3 such parts and represents ? of the unit. 


Divide each part into two as shewn by the dotted lines. ABCD 
now contains 8 equal parts and AEFD contains 6 of such parts and 
therefore represents % of the unit. 


Again the rectangle ABCD contains 16 columns of ten squares 
each ; and the part AEFD containing 12 columns represents 342 of the 
unit. 

Finally the rectangle ABCD contains 160 small squares. 

‘, 1 square represents 7% of the unit. 

‘*, AEFD which contains 120 squares represents 429 of the unit, 

*, The same figure AEFD represents 7, §, 4% and 439 of the unit. 


ee 
sa 


ey ae a Re? 
ig ST iS 16 
Pace 


= 120 ; therefore 2, §, #2 and 42° are equivalent 


In the same way it may be shewn that 423 == +24 = ¢ 4. 
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t 
‘ J 


e - od. oe = 


Practical Exercise. 


1. Take asheet of paper and doubling it shew that f= 2 = ofa 
2. Take a piece of paper and fold it so as to shew that $= @ 
ees 
3. Take a straight line 4cm. long as unit and divide it to shew 
that 2, °, and 4% are equivalent fractions. 
4. Takea straight line 6 in. in length and mark off portions to 
shew that § = 15 = #$. 
5. Draw a square and by dividing it into smaller squares, shew 
that $= ¢ = 33 = 64: 
6. Draw another square and use it to prove that 3= $= 13 = 3%- 
7. Draw a rectangle 6in. by 4in. to represent the unit, and 
divide it into parts to shew 4 = 3 = vt- 
8. Draw 3 rectangles each 6 cm. by 3 cm. to denote the unit, and 
shade portions to shew 3 = § = 12. 3 
9, Shew graphically taking rectangles as units that the following 
groups of fractions are equivalent :— . 
(1) 3, ts) 40° (2) 3) Ta) 3e: 
(3) 3, $e) 73° (4) ts: 36: Za. 
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‘186, Hence we learn (1) Zf the numerator and denominator 
of a traction be multiplied by the same number, the value of the 


See : ‘ 3 or ha Bo eee 
fraction ts not altered. Thus $= 3; > =—o27; Te — BF 
KS ba 4 Sooo re aD 
Pilsore {9 e=8 ee he aie 


(II) Zf the numerator and denominator of a fraction be 
divided by the same number, the value of the fraction is not 
atiered.’ Thus & = 3; 

Also 75 = B = yy 

187. It therefore follows that— 

(1) A whole number may be converted into a traction with 
any denominator. 


e 


bo 


| 


ww\bo 
oa 


—_—_ 
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(2) A fraction may be changed into another fraction with 
any denominator or numerator. 

(3) A fraction may be reduced to tts lowest terms by divid- 
ing the numerator and denominator by thetr common factors 
successively or by their H.C.F. 

EXAMPLE. Express 5 as a fraction with denominator 7. 
ae ene 

1 fA, i< 

188. A whole number may be converted into a fraction 
with any denominator by multiplying the number by the 
required denominator for the numerator of the fraction, and 
placing the required denominator underneath. 


EXAMPLE. Convert 5 into a fraction with denominator 49. 


5 5 i ola ge 
See bg = 7 = 49" 

189. To convert a fraction into an equivalent fraction 
with a denominator, that is, a multiple of the denominator of 


the given fraction : 





Divide the new denominator by the denominator of the given 
fraction ; and multiply both the numerator and the denominator 
ot the given traction by the quotient. 


EXAMPLE. Convert 4 into a fraction with numerator 64. 
i \ A Seaes ahaa 


Since 64+4=—> 16, 9 = 9x 16 = 144° 
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190, To convert a fraction into an equivalent fraction 
with a numerator, that is, a multiple of the numerator of 
the given fraction : | 

Divide the new numerator by the numerator of the given 
fraction ; and multiply both the numerator and the denomt- 
nator of the given traction by the quotient. 


EXAMPLES. III. 


1. Express 21, 32, 75, 81 each as a fraction with denomi- 
metor (1) 19; (2) 31. 

2 express 11,.19,23, 3l- as ) eighths, (2) elevenths. 

3. (a) Express (1)*2 and (2) ji each as an equivalent 
fraction with denominator (1) 75, (2) 125, (3) 150, (4) 900. 

(6) Convert (1) 8; (2) 4; (3) 4; (4) 3 into cone 

fractions with Be pominatad 126. 

ae Transform (1). ;-.(2)- 8, into equivalent fractions 
with numerator (1) 18; (2) 72; (3) 90; (4) 108. 

191. A fraction that has its numerator less than its 
denominator is called a Proper Fraction. 


EXxAMpPLe. #3; 3; 14; 22. 
192. A fraction that has its numerator greater than its. 
denominator is called an Improper Fraction. 
EXAMELR. 32; }4; 24. 
193. A number which consists of the sum of a whole 
number and a fraction is called a Mixed Number. 
EXAMPLE. (6-+ 2) is a mixed number. 
The notation that is adopted is 62, which is a shortened form 
o. 6-2. 
194. To express a mixed number as an improper 
fraction, 


ExamMpite. To express 62 as an improper fraction. 


Ge bee 30 os" 
2 — 2 fifths. 


Adding, 62 = 30 fifths + 2 fifths =-32 fifths. 


— 32 
a 
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Hence we have the following rule to express a mixed number 
asan tmproper traction :—Multiply the whole number by the 
denominator of the fractional part, and to the product add the 
numerator of the fractional part ; the vesult will be the required 
numerator, and the denominator of the fractional part will be 
the required denominator. 


EXAMPLE. Find the value of 3141 units when the unit 
is Res 5. 
In other words, find the value of 3111 of Rs. 5. 
Since “Slt, = 31 -- #1, 3144 of Rs: 5— 31 times Rs. 5+ 11 of 
Rs. 5 = Rs. 155 + Rs. 4-9-4 = Rs. 159-9-4. 
Six 12 11 372 +11 383 


” oF ALS as ee a ee — E ioe 7e 
Or since 3147 = P es find the value 
383 


of Sy of the unit; that is, multiply Rs. 5 by 383 and divide the 


product by 12. 


EXAMPLES.—ORAL. 
xpress the following mixed numbers as improper fractions :— 
a SGg.. ou > Ee. Oe Maes 4, 72, Seabees 6. 9%. 
fy hans Bae Wi gles,. Deo Pe. AG Hee We Be ee 
Find the value of— 
1. 24 of 6 p. Ze -o7 Of 3d. 3, 42 of 4 as. 4. 541 of Is. 
os, OF of Re, 1. 6: Sf of 2 as. = 7x 22 of oneton. Br 22 of 1 viss. 
O, &, of Pmiley 100 12 of Rs; 2. 112 18 of 24.0 . 12) Ie oro 


EXAMPLES. IV. 


Find the value of— 
1. 3,5; of £5. 

3 of £258-9-4. 
Sys Of Rs. 181-15-3 
a; of 6 tons 12 cwt. 3 qrs. 21 Ibs. 

274 of 4 days 6 brs. 20 min. 
54 of 12 can. 6 mds. Spals. 
9. Express the following mixed numbers as improper 
eae — 
(1) 5423. (2) 7884. (3) 29,3, (4) 75239. 
(5) 529:H,. (6) G7BRQ3. (7) 777BS4. (8) B7ORN8. 


DN 


172 of 12 grams. 
41 of Rs. 170-0-3. 


e 


Ber aera 


ar 
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195. Conversion of Improper Fractions into Integers. 
or mixed numbers. 
EXAMPLE.~ Express 33 as a whole number. 
82 means 39 + 13 [See Art. 180] 39 +13 = 3. 
To express 2,/ inches in inches and fraction of an inch. 


Pelee ted fs 4 , Q 
g (t) " ; - 
ey: i. ‘ 











Take the length AB; divide it into 27 equal parts, each 3 in. 
Taking lengths of 8 divisions or 1 inch, we see there are 3 such 
lengths and 3 divisions over, i.e. there are 3 inches and £ of an inch 
left. 
fo ee it = Sain, + Sin, == 33 in. 
EXAMPLE. Express 27 as a mixed number. 
| 27. == 27 sevenths. 
21 sevenths = -7- = 
6 sevenths == $. 
Adding, 27 sevenths or “- = 3 + } = 34. 
We see from these examples that an improper fraction is either 
equal to a whole number or to a whole number + a proper fraction. 
To express an improper fraction as a mixed number: 
Divide the numerator by the denominator ; put the quotient 
as the integer, the remainder as the numerator, and the original 
denominator as the denominator of the traction. 
EXAMPLE. Express 1324 as a mixed number. 
1021 + 69 gives a quotient 14 and remainder 55. 
o. 203% == 1483. 
EXAMPLES.—ORAL. 


Express the following improper fractions as whole or mixed! 
numbers :— . 
q. 


Zs 4, 5 


4 
AS 


nn 9 C 
o Sop ou vee 
3 5 63 ae 
6, af fi of or Lo? 9, a 10% 84, 
Js | 00 950: 120 2 
Pe T3° 1: leans 13 james 14, “TE £5: Ode. 


Practical Exercise. 


Verify graphically the answers to the above examples by taking 
straight lines or using rectangles, ~ 3 | 
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EXAMPLES. V. 


Reduce the following improper fractions to whole num- 
bers or mixed numbers :—- 


2345 8456 10008 89012 
1. wes: 2. [ra 3. 295° i 901 ° 
5. Bol2a4 6G S870 382 7 879323 8 8571420 

S705 , 2468 4567 1428567 


Reduction of Fractions to lowest terms. 


196. A fraction is in its lowest terms when its numera- 
tor and denominator are prime to each other; 1.e. when 
they have no common factors. 


EXAMPLE. f, 43, 23, and 554. 
197. A fraction may be reduced to its lowest terms by 
dividing its numerator and denominator successively by 


their common factors... (see Art: 1387,) 


EXAMPLE. Reduce 5184 to its lowest terms. 


6912 

Dividing successively by the factors 8, 9, 3, 8, we have 
la OS TO Oe 
CGA 864 —— 8673" 39 Ta 


198. To reduce a fraction to its lowest terms, we may 
also divide the numerator and the denominator by their 
G.C.M., the quotient resulting from the numerator is the 
numerator, and that resulting from the denominator is the 
denominator of the fraction in its lowest terms. 


EXAMPLe. Reduce #3369, to its lowest terms. 
‘The G.C.M. of 95469 and 359784 is 789. 
Numerator = G.C.M. = 95469 + 789 = 121. 
Denominator = G.C.M. = 359784 -<- 789 = 456. 


.. 2% is the simplest form of the given fraction. 


EXAMPLES.—ORAL. 


Reduce to lowest ternis— 


6 12 10 2 

1. as. 2. 45 3. TB. 4. tg. So. 
4 4 L3 f 6 : 

6. 44. Z.. 44 8. 48 9. tf. 10. 33 
4 2 2 

Ii. af. 12.94. 18. Bhs A, BB a 
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EXAMPLES. VI. 


‘Reduce to lowest terms by dividing by common factors— 


1.992. 2.988. SHEER. HEE. 
Beyete 6. S47. Shae. 8a ShRE. 
-Reduce to lowest pee apy dividing by the H.C.F.— 
9. 4448. 10. 44888. 11. Bagh. ANG 
13. }E902. 14. ABER. 15, HEEB. 16. TE 
ae the following as mixed nes. reducing the 


12345 45678 56781 56763 
7. ee Spi 18. ees 19. nei Guin 20). 5h O: Bites 
67396 T2902, 2 7189173 {79675 


199, Reduction of Fractions to a common denomi- 
‘nator. 


It is convenient that this new common denominator should be as 
small as possible ; so we find the number which is the L.C.M. of the 
denominators, for then each denominator can be altered into that 
number by multiplication. 

If any of the fractions can be reduced to lowest terms, they must 
be simplified before expressing them as fractions having the least 
common denominator. 


ExAMPLE. Express }, 2, 7, as fractions with a common 
denominator. 
The CM. of 9, 8.and 121s. 72. 


; dee Ges 2 8 5°. Bex O45 
whe) Oe @ es fee nie! Dee D. me ot eee ac res 
Since 72 + 9=8, a oe 3 79" Since 72 og 8x97 72 

Since 72 + 12=6 g (OS as Oe = 


M19 (oeg | are Fy 





EXAMPLES. VII. 


Reduce to fractions having the least common denomi- 
nator— 


pote Pit go fee 
mee A Be ee hy CoS NO deg ae ace 
aah sae wee pe Te 
tg! ayes, . 246" IBY SRE 363 


3 
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Reduce to lowest terms where possible and then express 
as fractions having the least common denominator— 


#10 2 og ee 1 IS a 
P25) 18D ase]! 20° Sa 8 

200. Comparison of Fractions. Fractions may be com- 
pared— | 

(1) By reducing them to a common denominator ; then that 
which has the greatest numerator is the greatest fraction ; 
and that which has the least is the least fraction. 

(2) By reducing them to a common numerator ; then that 
which has the least denominator is the greatest fraction ; 


and that which has the greatest denominator is the least. 


a 


rm 


EXAMPLE. Which its the greater 2 or 74? 
The L.C.M. of 8 and 12 is 24. 

cobs Sy aa eis 

8 8 5 Beasts pas 12 x 2 4 

Since 13 is greater than 34, 3 is greater than 

Or eine mentally : 

2X Sor7X8 . , 60 or 56 60 re. Oe eet 
DB Toe Oe eee 1d eT ee 

EXAMPLE. Compare the values of the following frac- 


tions :— , 
ga 19 and fg. 
The fractions in their lowest terms are 2, 7, and 
The L.C.M. of 8, 10 and 9 is 360. 
Se AS aD DRO ge A ee OO een eee OX 40. 200 
Be £860 .1 060 han, 360m upagih s+, abu yearns 
Hence 7 is the greatest, +2 the next, and < is the least. 


201. Graphic Representation. (Fig. 23, p. 161.) 

Take the rectangle ABCD containing 30 & 12 or 360 squares as the 
unit (360 being the L.C.M. of the denominators of the fractions). 

The rectangle AEFG containing 135 squares represents 335 or 3 
of the unit. 

The rectangle ALMN containing 200 squares represents 399 or § 
of the unit; and the rectangle AEHK containing: 252 squares res 
presents 38% Or 75 of the unit. 

We see at a glance that the rectangle AEHK is the largest of the 
three, next to it comes the rectangle ALMN and the smallest is the 
rectangle AEFG. 


tole 


is 
2 
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Sane? OF: 


Arranged in the ascending order of magnitude, the fractions 
would stand.thus 2, 22, J- aes 
EXAMPLE. Which is greater 5 or 74? | 
Reduce the fractions to a common numerator, 
The L.C.M. of 5 and 8 is 40. 
Sos 5 8 a0) 


Bo 5232 8 256 


sand = oxo _ MO 
49 49% 5 245 
s = is greater than = 
49. 32 


202. . In cases where the L.C.M. of either the numerator 
or the denominator is not easily found, and even in other 
cases, unle:s the fractions given are almost equal to one 
another, the following simple method may be used :— | 


Express each fraction with 1 as numerator; that is, divide both 
the numerator and denominator of each fraction by the numerator ; 
and then compare. 


EXAMPLE. Compare (1) 32, 7 and 3, (2) 23, and 23 


TO 7 187° 
Expressing each fraction with 1 as numerator, 3, 74 and § are 
re i eee q J , i 
respectively equal to 52? 418 an iz’ . i 
Beat B 


Of the denominators 13 is theleast and 22 is the greatest. 
.“. zo is the greatest ; and 3 is the least. 
ey 8S. 187 Tey a- 23. Bae” 

LF 
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- 
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Since 5, is nearly +; and ., is nearly %, 83, is smaller than 87. 
1 a 
is greater than —— SF wer 5 1.8 = is greater than 


: 21 
; 83; 173° 


EXAMPLES.—ORAL. 
i Serer froin inspection— 


bo 
Hs 
ae 
oq” 
an 
os 


1 % 98s 
. ito ve 99 » : 
7 te 11. 99 99 
3. io Ti 20) TS15» OTS» 4. LGOT: Los 

II, Which is the greater— 


I. <3 or’? & © op he: 2. of eS eS eee 
g 1m, * . 

5. £ or§? 6 $ orgZe 7. 3 ors? 8. Zor 3? 

9. thorge 10. frorg? ll. Feorfe? 12. orgy? 


Practical Exercise, 


Draw diagrams to verify your answers to Examples II. 1to12. 


EXAMPLES. VIII. 
1. Which is greater— 


(1) $ or ye? (2) 43 or 24? 
(3) 48 or 18? (4) 12 or BF? 

2. Arrange in the ascending order of magnitude— 
(2) 3%) so $3 (6) we. 22> te 33 
(c) $4, 43) tes o's 3 (2) £43, B Bf- 


De renee in the See order of magnitude— 
(a) ? ot Ht Vet 24 (6) 25 30) Oo TS 3 
(€) $3) 39 oe (@) +3, 3, eo. 34 - 
4. Reduce to fractions having the least common numer- 
ator and compare— | 
(1) $4, 15> 73: (2) 390 Poo dto- 
(3) #, fs te ® (4) $2 Te x 


203. Ifthe numerators of two fractions be added fora 
numerator and the denominators for a denominator the 
resulting fraction lies in value between the two fractions 
from which it is derived. 

342 
Lao? 


third is less than the first and greater than the second. 


Thus of the fractions #?, 2 and it may be shown that the 
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EXAMPLES. IX. 
Shew that— 


L ore i is greater than 2 and less than # 
5 4+5; 


948 18 greater than § and less than : 


J. in i is greater ‘en and less than ;%. 


4. ce lies between the greatest and least of the 


fractions 2, 4 and $ 
204. A compound iquantity in a lower denomination ex- 
pressed as the fraction of another of a higher denomination. 

EXAMPLE. What fraction is(1)1lan.2p. of R. 1? (2) 73d. 
of £1? 

(1) Since lan. 2p.=14p., and R.1= 192 p., 

a 
192 
(2) Since 74d. = 30 eee and £1 = 960 farthings, 


Zid. is gy OF = of 41. 


lan. 2p. is ta or gg of R. 1. 


EXAMPLES.—ORAL. 
What fraction is— 


1. Fs. of £f. % fan. €p. of B.1. 3. 26.68. of £%. 

4. 3f. of Is. g. Gd- of £1, 6. 8p. of R. f. 

7.:° 7 1b. of lar. 8. 3sec. of 1 min. 9, 1ft. dim. of Lyd. 
10. 7 hrs. ofl day.11. 3s. 6d. of half a guinea. 
1.55. 6a. of AY. 13. -7 cm. of Tam. 14. Dee. of 1 g 


15. 23mm.ofim. 16. 6 chains of 1 mi. 


EXAMPLES. X. 
What fraction is— 
1. £5 as. 20 p. of R. ? 2. 16s. 64d. of £1? 
5. Siar 272 yds. of Imi? 4 3S ars. 26 lbs. of F ton7t 
5. 9 tur. 7-ch,.72 1. of lait. 2 brs. IS min: of 1 day:f 
7. Rs. 4-13-9 of R. 1? 8. £2-8-62 of 41? 


ee ee 


205. Conversion of Decimals to Fractions. 
since *7 KX 10s=-.7, ‘7 = 25; and 


sitice 4123-1000 == 123; 123 = [23-123 


1000 °* 70?" 
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B27} BTS 
100. 0 
340567 340567 
10000 LF 
We see that in each case the egutvalent vulgar fraction has 
tor tts numerator the number formed by the figures in the 
decimal and tor tts denominator, 1 tollowed by as many cyphers 
as there are-decimal figures, or the power of 10 corresponding 
to the number of decimal figures. 
206. The equivalent vulgar fraction should always be ex- 
pressed in the simplest form a reducing it to its lowest terms. 
EXAMPLE. ~ 0°0125 = 7338, = 


Simillarly)s'27:<= 37, 


34°0567 == 34 9587, = 


Oe 208° = 700 = Fo- 
It will be useful to remember. the following equivalents :— 
‘S23 ‘25==43 754, 
aos 5: 2 ‘625 ==> "310 we 


EXAMPLE. Express 0°1875 asa fraction in its lowest terms. 
01875 = k= 1 = fh. 
EXAMPLES.—-ORAL. 
Express as vulgar fractions the following decimals :— 
Te ese (2) °23; (3) °09; (4) +073. 
DAMA rats (yea lL: (39 9°759 : (4) 13°709. 
Convert into equivalent vulgar fractions in their lowest terms— 


SENS ee ae Be eee LB ea ee 

Res Ame mt a Oe” oP, Gee aie St AG = aes Se ee 
Convert into vulgar fractions in their lowest terms— 

7a Seo (2)o “87:5 (3)es 20025 3 (4) °675. 


EXAMPLES. XI. 


Express as vulgar fractions in their lowest terms :— 


1, 030; 2. 0°104. 3, OOB4,; 4. 03775, 
Se wroeso. §. 1021875. 4a: OO aes 8. 105°6875. 
9. 0:075375. 10. 0°0390625. JI. 0°048828125. 12. 1:9287109375 





207. Conversion of Vulgar Fractions to Decimals, 

Since a fraction denotes the division of the numerator by 
the denominator, to. convert a) fraction to its equivalent 
decimal, divide the numerator by the denominator expressing 
the result as a decimal. 
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(1) When the fraction has some power of 10 for its de- 
nominator, it is simply a case of locating the decimal point. 
327 327 


Thus 100 °T ig? > Sass 

mae 1 - 807 807 ee 

S Cc _ —_— e e e i ——— 
imilarly, oe ie 100 = 102 a 8°07 ; * 70000 =i9= ‘0003. 


(2) When the denominator does ‘not contain any power 
of 10, reduce the fraction to its lowest terms, when this can 
be done ; and then proceed with division. 

Example. Express (1) $4, (2) ys as decimals. 


8|11°000 15 7:0000 

81:375 (pacha ; 
0°171875 

11 | eee = 

64 ay 0 171875. Ls — 0 4666 cocescece 


The decimal, 171875 is called a Terminating decimal, because 
there is an end to the process of division. 

The decimal, ‘4666 is an example of Recurring decimals. It is 
so called because the division does not end and the figure 6 recurs Or 
appears again and again times without number. 

208. Easy fractions can be expressed as decimals men- 
tally by multiplying both the numerator and denominator 
by a suitable factor so as to make the denominator a power 


of: 10. 








Mental steps Mental steps 
BI A Ae AT KB 85 ae 
anes 0 ses 20 DOR 5 ot 100) 

3 _$X25_ 75 _ yg; I_ MUX8_ 88 _ ogg 
B25 7 100 195 G1250< 8 ~~ 1000 


EXAMPLES.—ORAL. 
Express as decimals— 
303 74 209 13 7 





ib ie 2. 102” De 102° . 163° Se 103° 
1875 207. = ssa 9007 5203 
ee ase cS pete ures a 
ee 2: 4000 10000 ton0 A aca 
9178 3014 7] 31 502 
Se ie MY alata pe OU 
100 S10 13. Fo000' «= ** yo00" = 00000" 


Convert the following piel’ Be to their soa a decimals :— 
ae 3 13. 
z, $, 2) x 4) Bo) 35 ro. 45; to BO» 25) Zo0) £00» VE5) Ta By. 3; ¥ ts: 


Citas ease eemyy 
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EXAMPLES. XII. 


Convert the following Vulgar Fractions into their equiva- 
lent Decimals :— 


56ers | soo SF 9 15 

1. $35 343 éo5 T25D C. eho) gos B24) BSE 
Dds Oe Rk LOTS 

3. 7403 Pres T8125» T024° 

4: 


- Express as decimals to two places—744 ; 29 ; 74; 334. 


CHAPTER XVII. 
ADDITION AND SUBTRACTION OF FRACTIONS. 
209. Fractions with the same denominator. 


EXAMPLE. Add together three-sixteenths of a rupee, 


five-sixteenths of a rupee and seven-sixteenths of a rupee. 
3 a 


16 OL R- 1+ bof R.1 +5 0f RL. 

a) a8.) aS / aS. elo as - of R. 1 ZR. 

— R. +2 R. tee eee RR 
pret aattgtag 

Also, ie R. ~2 R. ae ante. R, =< R. = OR. 


pee eg Hes See ae 
ede 16. eRe ra ee 
The addition or subtraction of fractions with the same 


denominator ts done by taking the sum or the ditfercnce of the 
numervators. 





a 3°99 5 8 
EXAMPLE. (1) Add together, 5. 1?’ 13’ (2) Take 73°!" = i3 
_8+5+19 32 26 
The sum = fy es = 2 


Pie sdiiseciie ee ee ee 


It will be useful to remember the following :— 


ta S2;¢+47=15¢4+4=1;7+7= 


ane i = ‘= :. 
Exampe_e. Add together (1) #-+ 4+ 4; (2)73 + 83+ 123. 
Q)¢+te=l lt+z=h; 

(2).7+8 +12+4 +4 +4222 +25 29. 


These steps should be done mentally and only the answer given out 


| 1 


- 


ARITHMETIC. [ CHAP. 


XVII] VULGAR FRACTIONS : ADDITION AND SUBTRACTION. 167 


EXAMPLES.—ORAL. 
Find the value of— 


1. 4R.+4R.+3R. 2. 46 +26446. 3. yd. + fyd. + 2yd. 
4. Shr.t+ihr+ hr. 5. 3b. +4)b.+ Hb. 6. gviss+ sviss + 4viss. 
2 e+e tH. 8 8 +2 tH. o B+ B+ 

10. 43 — 2%. ll. to? — yor: 12, 120 — ae 


210. Fractions with different denominators. 
EXAMPLE 1. Find the value of £475 + 443 + 


Find the value of each fraction and express the sum as me frac- 
tion of a Boe ; 


£54 Lat hk a ls. Sd. + 7s. 4d. + 16s. 3d. = £1-15-3= 

£185 

The same result may be obtained by adding them as frac- 
tions of a pound. 


If these are converted into equivalent fractions with the 


same denominator, then we may proceed as explained in 
Article 209. 


| The eo of = 30 and 16 is 240. 
bot hy “+ Lise Sug t Sat hog 


140 a Be 0s ot 4932183 
Bas. 2G = £549 940 Al 246 = A, 
7 “ Ll, 13, 140+ 88+ 105 423._ 163 81 
wo os 46 240 A 3246 86" 
211. Graphic Representation of Addition and Subtrac- 


tion of Fractions. 
Find the value of (1) 3 -+ 4; (2) 3 — 
Let the rectangle ABCD containing 56 squares represent the unit. 
Then 1 square represents p45 cf the unit. 


The rectangle ADEF which contains 35 squares represents 2% 
of the unit, that is, 3 of the unit. 

And the ae hee ABGH which cont 
of the unit, that is, # of the unit. 
The two rectangles together contain 67 squares and represent 


sins 32 squares represents 28 


35 + 32 of the unit, that is, 8g or 143 of the unit R X 
54 8s, BB ag 1 we ae ee Beli ts 
oes tb BG 56° 47, HOSPITAL 


P. M. DIST = | 


3 ha! 
HIE 
ec ifr 


gr%, sf 
A 
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ADEF — ABGH = 35 squares — 32 squares = 3 squares. ° 


ao 32 2 : 

ee unit — = woit == 56 of the unit. 
sue eee ee ee ney eee 

Re SO ge. Goo... ane 


Frc. 24, 


Practical Exercise. 


Represent graphically on squared paper, taking (1) straight lines 
(2) rectangles, the sum and difference of the following fractions :— 

Oe leer ek er 82 TC ale 1 ace ay SIE eae te and 4%. 

S27 egandtl. 6. 2and a, «/. qe anh es 2 Sie and oe 








EXAMPLE, Find the sum of 2 and 2; and the difference between 
% and 2. 
Mental Steps. 
8 a 2 eae 
7X 6,42;5 X 8,.40; 7 =>. 


EXAMPLES.-—ORAL. 


Find the value of— 

Lats. 2. $4 8. Be ee ee eee 
6. $385 B+... 8 FER 8 S44. 10. $45. 
1. 3+ 12) eee + gs WS GB $—## 15. $— %. 
16. §—3. 17. “$—. 18. 7—%. 19. §— A. 20. H—-§. 
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EXAMPLES. I. 


Find the value of examples 1 to 8 as fractions and test the 
ee ccisss of your answer as compound ee 
F- cease ee 2. gy R. + Ts R.+ 2 
ee a pea. 


Find Re value of— 


eo 


5. HR.—2ER. 6. HAMS. 
f * 22 mile — 2 mile 8. 1834 — iss: 
9 F+eteteto 10 Stat te 
M1. H+ Hat | 1 U+RTHET+H 
3. +H +t 1A BB +H 
15. H4+M+ETS 16. Hts tab tt 
Subtract— 
17. 8} from 2 18, 33 from #8. 
eo Het oat iat PGr ee tra, 
Find the sum, by simplifying the fractions before pada ss 
al. Gt a =F fds + H- Ooty oe ae + 33 so 
23. HA+ Ha + 384. 24. 208+ HE + ahh. 


212.. In the addition and subtraction of mixed numbers it 
is convenient to take the whole numbers by themselves, and 
the fractions by themselves. 

EXAMPLE 2 (a). Add together as (1) vulgar fractions, 2) 
decimals correct to two ee and thus verify the result :— 


B+ Sig t ag + 55 “ eeimal 
The expression = 1+ 8-+12+ 5 +4- = 243 = eee = ft 2 
= 6+ es Loo4 81 +1 "09 

| == 26 + = 26 +4 ee See 27-90 


a7 expressed as a decimal correct to two places = 27°90. 
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Note.—When there are improper fractions, it is simpler to express 
them as mixed numbers before adding them. 
EXAMPLE 2 = Take 532 from 813 
gis gle __ 165 - — 84 81 81 


19°77 = 24h a = 3 +599 > 30" 


EXAMPLES.—ORAL. 
Find the value of — 
feels ee + 1$R.+ 83+R 2. 3as. + Stas. + 93 as. 
2. + in. - 184 in. + 22 in. 4, £1214+ £73 + £33. 
>: at —Styd. 6 103R.—8iR. 7. £123—£7%. 8. 124R.—9ER. 
9, 2244 103. 10. 24+ 332. ll. 34-+ 4. 12. 153 + 134. 
13. 182 -= 63. 14. 193—114. 15. 53 — 33%. 16. 122 — 98. 
EXAMPLES. [l. 
Find the value of— 
l. oe pe = 490 oe 2. Z 34 
3 AE Pd 4 OF 4d 


Tr 45 33° 
Find ne difference between— 
3. 4118 and 3,4. 6. 20;% and 15,33. 
7. Sf and 9,4. 8. 3142 and 272. 


Add as (1) vulgar fractions and (2) declinats ; ; and use the 
one result to a the correctness of the other. 
HPI, Ay TOT ee ee 
bl as 4 74 14 Fae 
12. 2atbo + Tedos + Seve + 2:000875. 


re — 








EXAMPLE 3. From 10% subtract 7,%. 





ie 7h a 7 EAS Or thus: 
=3+4+4- 
As 7°; is greater than g, we proceed thus : gu. See ome 
at (h+d)—p=e2t+e— 00 1 Gre 
vip ah OS ae oe =3—, 
40) 40 see 225 


EXAMPLES.—ORAL. 
Find the value of— 


13 db hte Be Nn ae Sy ae di 
G6. Used FY BS... B.. 7h = SS ae 
ll, 15§—63. 12. 19) = 9%. 15. 1b — fy. 14, DE = 1h. 18. Bh = 18 


} 


XVII] VULGAR FRACTIONS : ADDITION AND SUBTRACTION. 171 


EXAMPLES. III. 
What must be added to— 
1. Rs. 138 to make Rs. 173? 2. 4334 to make £444 ? 
3. 88, ewt. to make 20,5, cwt. ? 
4, 3323mds. to make 50 mds. ? 
Find the value of— 
3 pe tee . 6. 9— 
7. 3p; —1Ae | 8. 548, — 444. 


Exampie 4. Find the value of 7§ — 545 + 3345 — 4e'o- 


Value=7+3—5—445— y+ 3¢—29 


15—10+8—6 j 
=1+ a 
EXAMPLES. IV. 

Find the value of— 

1. Rs. 12+ Rs. 35 — Rs. 25 
24 guinea + £14 —<s aed 
5 fur. — # yd. + § chain. 
2 Keg. 903 es 6g mg. 
A man sold ;}, of his estate to one, 8 to another and 

to a third ; at oo of the estate has Ee Sati left ? 

6: Three men did 4, 4 and }4 respectively of a certain 
piece of work. What fraction of the work was still undone ? 

7, A person owned 4 of a garden, another 53, of it, and 
a third man owned 2 of it. What did the fomtily own? 

8. One-third of a pole is coloured red, , i yellow, 7%, blue 
and 8, green. What part of it is left Len ? 

9. Which is greater, the sum of 97, and 113 or the sum 
of 123, and 8,5? 

10. What fraction added to 1, 141, 2, and {4 will make 
the sum of 3? 

11. By how much does the sum of $1, 424, 34, $ and 
fall short of 4? 

12, What fraction must be added to the sum of }4, $$ 
and 2, to make the result an integer ? 





Ab ws 


Cojo 
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CHAPTER XVIII. 
MULTIPLICATION AND DIVISION OF FRACTIONS. 


Multiplication by Integers, 
213. Illustration by coins. 


Take four quarter-anna coins and shew that they make up one 
anna, 


“. Four times quarter is one. 
oe + x 4 = a 


214. Graphic Iilustration by straight lines. 
EXAMPLE. Multiply 4$ inch by 3. 


Take an inch as the unit and draw any length AB. Divide the 
unit into 6 equal parts; 1 division represents ¢ inch; and AC con- 
taining 3 divisions measures 4 aninch. ‘Take 3 lengths each equal 
to AC ; now AE is 3 times AC and measures 1 in. 

az 3 


ate : : 
“5 in. pa j= 1, In, = 5 10 





215. Graphic Wlustration by Rectangles. 
EXAMPLE. ‘To multiply 7, by 3. 


Let the square ABCD represent the unit. Divide AB and’ AD 
each into 4 equal parts and thus divide ABCD into 16 equal squares 
by drawing parallels through the points of division both horizontally 
and vertically. Fig. 26, page 1/3. 

Then the square GFMB represents ;4 of the unit and the rec- 
tangle AE FG which contains 3 such squares represents 7 of the unit. 

The rectangle AHKG which is 3 times AEFG represents 
gg X 3 of the unit. 


since AHKG contains 9 squares, it is ;% of the unit. 
3 ) 

y, otimes =_.Ofthe unit == —-or thetiait, 
16 16 


9 3x3 


3 
eee wee wea 
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ee S 


4 WSSSSSSYSSSS 





Ret eH 
SRA WW | 
WSN | 
WS ARE 
R SSAA 
SWS WA e = 
PAWS AAA : 
AS AANA 
PANNA AE 

KAAANAAAWWN ase 
NN WANA 
NANA SRE 


bg 





ce 


VAG) 
BaGse.26: 


WAI 1 
Bett 


To 





pe ee 


= ‘ 


r by 4. 


5 
9 


Multiply 
In other words add together toot 


EXAMPLE. 


5.x 
9 


ome 
eee 


20 
19 


5 
194 


Therefore 


20 
19° 


Gq 


The sum 


We thus see that to multiply a fraction by an integer, the 
numerator of the traction has to be multiplied by the integer. 


eee 


aC 
pace 





aXe 
es b 


a 
b 


The product is sometimes capable of Simplifi- 


denotes a fraction and ¢ an integer, 


a 
b 
216. 
cation. 


If 


oles 


16 


pe 
d 


c 


<4 


—_ 


3. 
16 


EXAMPLE. 


In Fig. 26, the rectangle ADLG is 4 times the rectangle AEFG, 


i.e., 4 times ;% unit. 
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But the rectangle ADLG is ? of the unit, since it contains 12 out 
‘Of 16 squares. 
*, 4times , unit = 7%. Hence ~, X 4=— j. 


a 
oo cee, 


Practical Exercise. 


1. Taking an inch as the unit of length, draw a straight line 4 
‘inches long, divide it and use it to shew that 3 X 5 == 2% = 34. 

2. In the same way, draw lines of suitable penceaie te prove— 
(1) 2X 32k. 2) 2X S= 4-63) SK Bee. 
(4) 8, xX 7s Za. () £4 Be. 66) 3 O69 = 5t. 
(7) $X10=33. (8) & X4— 2h. 

3. Find graphically, using rectangles, the following products :— 
(1) KS (2) 3, X 3. (3). Pe XX 7. (4) 3 X 5S. 

4, Find the following products graphically :— 
pis 3c, (2) = X 4. (3) $< 6: (4) 5 X 8. 


EXAMPLE 1. Find the valme of 74 & 7; and test the 
correctness of the answer by taking a rupee as the unit. 
Pe EERO eee 
et Eg = pp = at 
Verification. 
%unit=77R.=7xX1la.4p.=9as. 4p. 
e oR X7=9as.4p.X7=Rs.4-14=Rs. 4h. 
== 4,), of R. 1 = 4,4 of the unit. 
EXAMPLE 2. Multiply 12 by 12. 


Ps hes eX 12 17 K2K6 7X2 3f_ yy 


Practical Exercise. 


Construct three Multiplication Tables for each of the fractions 


el: Sey en. 
29 49 43 3» T6° 


(1} from 1 to 16. 


Pipes. Ala), 2: - sabe bade 100. 
(3) 100, 200, 300,............ 1000. 
EXAMPLES.—ORAL. 
Find the product of— : 
r ia ee TY Tiss haxges ctvasiguewcaeeats 20. 


20 
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1 3 5 eS 
2. 16 x The; 3, 4” 16. 4, a 24. >. 16 x 96. 
7 9 8 13 
are Ps 2 ae == ave 
6. 16 x 24. ie 10 bs 25: 8. 3 x 39, 9, 12 D4 15 


. i 


EXAMPLES. I. 


Multiply and verify the correctness of the answers to 
Examples 2 and 3 by taking £1 as the unit. 


{. 88.by (1) 17, (2) 22, (3) 30, (4) 47. 
Bi y (1) 6a. (2) 8 (3) 10, @)-12. 
@- 42 by (1) 15, (2) 36, (3) 24, (4) 30. 
4. 22 by (1) 18, (2) 27, (3) 36,. @) 8b. 


ee a ee 


217. To multiply a‘mixed number by an integer. 
ExAMPLE. Find the value of 14 X 2. 
Graphic Illustration. 

Take the straight line AB, 12 in. long, it contains 14 divisions, 

since one inch is divided into 10 equal parts. 

To AB add BC a length equal to 1% in. as in the figure. 

Now AC is twice AB and contains 28. divisions. 

o AD== 23 ip, == 212. 

oe de inp X 2 ee 28 ins 

*. 12 X 22 










EEE 
Coe re eee Ct tae 





Or thus: 12K 2= (1+ 2) XK 2=—24+2X2=2+4=2. 
Orsince 12=—, 1250 9 EX De i 6 


Practical Exercise. 


‘Draw lines on squared paper and shew— 


Phin, xX Sd in. be ee fis OX See LI ie, 
3, 2icem, X 3= 75 cm 4. 375 cm. X 3=11,;4 cm. 
Bot Ms 4 13 in 6. 23 in. X4=111 in. 
(oe in, 387 Fin 8. 34, cm. X 5= 153 em. 
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Draw rectangles on squared paper and divide them to shew that— 

lL. 43 KG == 2b; 2 at MS AD, 

S. ob eo ei 4. 44 6= 251. 


eee er wa 


EXAMPLES.—ORAL. 
Find the product of ~ 


Meter AWG. Wl ia Zt ISS. a oh ee, eos 

Bee Ng ele 7. 5. “Ashik, GX Os a. "Or fis eo. 

Pele ane Boe = ob. 9, 124 — X12. 
< 14. Wee 7 12. - Oe 6. 


eos 


ExAMpLe. Multiply 1212 by 8. 


1218 X 8= (121 X 8) X 8= 121 X 8 +3 x 8= 968 4 24, 
— 968 + 33 = 9713. 


Or, reducing 1213 to an improper fraction, multiply it by 


8, thus: 
See Bat) ge RS ae 


ae ae 7 7 


EXAMPLES. II. 


Multiply and test the accuracy of the answers by taking 
Re ol as the unit in Ex, l,-and:44 asthe unitin bx. 
Tel OS yr by Oy (2 irOy en ee a ks 


Bee ate DY eed. Ce) eee Cone eo a ae, 
3 aR8s by lol: 4... 9,38. by LIT: 
Beater pegs too. 6. 100,43, by 420. 


Division by Integers. 
218. Illustrated by the division of concrete quantities. 
To divide 4 of a rupee by 4. 
Take a quarter of a rupee and change it into 4 one-anna coins. 
Divide these among 4 boys; each boy gets one anna; and one 


anna is 16 of a rupee. 
1 ; 1 
of Re. 1+ 4= 7, 0f R. 1, ie axa OR 
1 1 
4&4 16° 


74=— 


HA {e Sy e 
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EXAMPLE. Divide 3 viss of sugar among 4 boys. 
* viss == 2 < 40 pak. = saale, 
.. 3 viss + 4 = 24 pals. + 4 = 6 pals. 
Now divide one viss of sugar into 20 equal parts and take 
3 such parts, you get the same result, viz. 6 pals. ; that is, 
2. viss == 6 pals. 
Perey a 5 VISES. 


8-4-3 =— —, 


x 
219. illustration by paper foiding. 


Take any rectangular strip of paper; and divide it by © 
creases into 4 equal pafts ; each part is now 4 of the strip. 
Divide each part again into 4 equal parts; now there are 
16 parts ; and each part is >}; of the whole strip. 
ee ee Se, 
220. Graphic Illustration.— Divide 2% inches by 7. 
Take a length AB equal to 23 inches. Since an inch is divided 
into 8 equal parts, AB contains 21 divisions. . 
Divide AB into 7 equal parts as in the figure; and one part 
contains 3 divisions, i.e. 3 of an inch. 





<3 
es? ace Os ek 





221. Wlustration by Rectangles.— Divide 3 by 6. 


Take the rectangle ABCD as the unit. Divide AB into 8 equal 
parts and AD into 4 equal parts and thus divide ABCD into 32 equal 
squares each consisting of 4 small squares. 

The rectangle AEFD which contains 24 such squares represents 
ge or ¢ of the unit. 

Dividing AEFD by 6, we get the at ao AGHD, a column of 
4 squares. 


a2 
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; 


And AGHD is } of ABCD, the unit. 
.. t unit + 6 = $ unit. 
TAO By oe all 
+6=%; ae: Se 
uy} that is, 7 6 Ix 8 


¢ 
woo 


sa STOTT rer. 


Sea 3 
EEE : 
SE ee be 

BAe ler a ema C 
‘Fic. 29. 


We thus see that to divide a traction by an integer, the 
denominator has to be multiplied by the integer. 
a a 


@ — —— 
. —e — 


Bares" OC ar OC. 





ee 


Practical Exercise. 


1. Take strips of paper, divide them by creases and shew that— 
Dee (2)0 $a 3s 
(3) tense (4) 2+4=43, 
2. Draw suitable ee on squared paper, and find the quotient 
of — 
(1). 224-5. (2) 325-6. (3) 28 =3. (4) 55 +7. 
3. Divide graphically and find the quotient— 
(1) Seda. 55: (2) Se iin 8: 
CS). /e it. os (4) 4,5 in. +11. 
4. Draw the following rectangles on squared paper and find the 
quotient in each case— 
(1) 5m. by4em.; 2-4. (2) 6 cm. by &cm. 5 3-5. 
(3) “Sin. by. 20s jog a8 (4) lgin. by ld in.; 2-+6. 
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5. Draw suitable rectangles and prove that— 
(1) 3+ 4=4. Q) $26=7%. 
(3) 4+-10> 45. (4) %+3=—_70- 


—= 


Exampite 1. (a) Divide § by 9. () Divide 4% by 6. 





Vie sank oe ee S, 
ig see SOG. re 
Neate ee ae 
(0) ig OF ae 1s IS 
145 145 29 





5 
> sae — lass — ao ee 
EXAMPLE 2. 723+ 29 3 29 >< 29 2% 29 2 23 


724 + 29 gives 2 quotient and 144 remainder - and 144+ 29= 3; 
721 + 29 = 23. 
EXAMPLES.—ORAL. 
Give the value of — 


1. 2R. +4. De eee. 3. £26. 
4, £#2#+5. 5. £35 = O 6. 14 viss +6. 
7. 24cm. +5. 8. 7 yds. + 10. 9. 133 ft. +6 
ee ano 1 11. is 8. 12. 2%-+4. 
13. 34-5. 14. 44-12. 15. 74+ 12. 


EXAMPLES. III. 


Divide and verify your answers to examples I, 2 and 3 by 
taking as the unit a guinea, a rupee and a pound (4) respec- 
tively. | 

eee be, (yee ais, Oh ESF ee 
Pele c< ye bog Me) ee CRs BUG thier aa, 
8s. by 1) d2, (2). Ey Cac 24, Sha 2 OS, 
4; 19314 by (1)40, (2) 6, (Sy OSS oben te. 


ee ee ET 


222. A fraction whose numerator and denominator are 
both whole numbers is called a simple fraction. 
A simple fraction may be a proper or an improper fraction. 
EXAMPLES. e . af ie 
#5) =O B22 
(223. Multiplication by Fractions; One simple fraction 
by another. 
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ExAmp er. Multiply 2 by 3 

That is, 2 of the unit is to be divided into 3 equal parts, and 2 of 
these Parte are to be taken. 
+3753 andy X 2=4 
me mpd ees eee 
eos roe oe 
Graphic Iliustration. 

Let the rectangle ABCD represent the unit. 

Divide AB into 5 equal parts and AD into 3 equal parts; and 
thus divide the rectangle into 15 equal squares, each square consist- 
ing of 9 small squares. 

Then the rectangle ABEF which contains 10 squares represents: 
12 or 2 of ABCD the unit. 

AFGH which contains 2 squares represent 3 of ABEF ; that is, it 
represents 4 % Of 3 of the unit. 


Since AFKL is double of AFGH, AFKL represents ¢ of § of the 
unit. 
And AFKL represents also + of the unit, since it contains 4 out 
of the 15 squares. 
a 


oF bo 


se or the “init 4 of the unit. 
3 t5 


ate 3) 

alta ott ana ee 

HH Hl aoe esis ate 
VM 


eC 






Fre. 30. 

224. Hence to multiply one traction by another, multiply 

the numerators together for the new numerator, and the deno- 
minators together tor the new denominator. 
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a OS EK ONE 
If — and care {wo fractions, A Se Ra De 


b 
Bee sy Or 80 
EXAMPLE. 15 * 915909 > 135 


Practical Exercise. 
Shew graphically (1) by taking lengths in inches, (2) by taking 


rectangles— 
(DixXi=w. 2)axt=a. GEXIKH. WEXPHH. 





225. Product in the simplest form 


EXAMPLE. Multiply 4+ by 14. 
Xe 
Poi 15 a POC IS S15, 


\Z- a= 


To shew graphically that 3 «K 2 == 4. 


Let the line AB 3 inches fone represent the unit. 
30 divisions ; AC containing 25 divisions represents 2 of the unit. 


AB contains 


re Seseeees é Laoiokss 


> acai se ERE Gi Cera 


Sees ee 


a 


Pres 3i5 


Divide AC into 5 equal parts; and take AD equal to 3 of these 


parts. Then AD is 3 of AC. 
But AC is? or AB. 


een 1 BP 
But AD = 3 of AB, since AD contains 15 divisions. 


of = oN ae 4 of AB. 
of 2 unit = $ unit. 


Xé=% 


By Rectangles. 
Let the rectangle ABCD represent the unit. 
Divide AD into 6 equal parts and AB into 5 equal parts. 
Through the points of division draw parallels horizontally and 
vertically and thus divide the rectangle into 30 equal squares, each 


ee 


e e 
CY TIS aleo 


Square consisting of 9 small squares. 


182 ARITHMETIC. [ CHAP. 


dat 


Pre. 32: 


Then the rectangle ABEF which contains 25 squares is 33 or § of 
ABCD ; and the rectangle ABGH which contains 15 squares is $2 or % 
of ABEF, i.e. 3 of § of ABCD. 

But the rectangle ABGH is 4 of ABCD. 

*. 2 of of ABCD = of ABCD ; i.e. 2 X 2 unit = 4 unit. 

2 es, 


Practical Exercise. 


1. (a) Take a line 3 inches long, divide it into 12 equal parts 
and shew that 3 X i= 72. 
(6) Similarly shew that by taking a straight line— 

(1) Qin. long, that7z, X=. 
(2) Gin. lone, that = <a s. 
(3) 4in. long, that 2 & $= 3. 

2. Draw on squared paper a rectangle— 
(1) 3in. by 2in., and shew that 2 K ?= 4. 
(2) 5cm. by 4cm., and shew that 5 X 
(3) 2in. by 1'5in., and shew that 75 X 7 
(4) 2°7 in. by 2°4 in., and shew that ¢ X 
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EXAMPLES. IV. 


Multiply — 

1. 4 by 28. 2. 29 by He. 3. 138 by a7. 
4. 88 by 32. 5. 48 by 28. 6. 37 by 3 
7. 321 by 12. 8. wh's by 236- 








226. Mixed numbers must be reduced to improper 
fractions before beginning to multiply. 


EXAMPLE. ee 132 by 1,4. 


a 1 12, 55 X 12 SxXUuxX3X4 
Io. xX 1 = x = ax LL Soar a5 & 3215. 
EXAMPLES.-—-ORAL. 
Give the products of-— 
Es a * 6. 2. $2. 3. gx F. 4, 3X &. 
Da 80S StU, 6. 43 X 12. ie Oe OS re Sate Kale 
9. i} X10, DEX 1. 33.3 12.0 35 °74-¢: 





Find the product of (1) 63 by 63. (2) 43 by aE 

(1) 6X 6=36;6X4=3;30;3X6 
Ans, 424. 

fear gta 1? A Oe ea 118 a x S 
Ans. 143. 


EXAMPLES.—ORAL. 
Find the products of— 





Poe x bh. 2 Fw ee a BD hs 1 OE aS. 
Bat ea, Ow ee ee. ed. be XM 1SEe 8 oe he ok 
Oey x le. IO. OR x I A re be: = A 2 Oe x ae. 
Practical Exercise. 
Draw rectangles on squared paper to shew that— 
ae Or Gh ke 8k SE 8d, 2 3) aS ae 
Ae Se BUF. Jas 6-05 == 425. 0. Oy ieee is 
peo Ro OS. 3. oy KK oe 1. 
EXAMPLES. V. 
Obtain the following ee = 
et et 2 eg UBL eae 
Ces gt 5. 27K = 6. 122 ¢ HE. 


7. 408X1pf. 8 724 X Ig 
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227. The word of is often used instead of the sign &. 
For 7 of a quantity means 7 times the quantity or 7 & the quantity. 
For ? of 8 we may write ? X , both having the same meaning. 

228. A fraction of a fraction is called a Compound 

Fraction. 

EXAMPLE. §# of 8,; 4 of o& of % 

A SN ee Peapicns 1S Genes by multiplying together 

the several fractions. 

Caution.—Beginners are often apt to make mistakes in 

simplifying expressions like these— | 
8 Ls 8 +9 


(a) ce ) (0) 8x 9° . 
ial 8+9 17 
Ors BX E> Se ) S972" 


EXAMPLES. VI. 
Multiply together— 


Le ilg Xo X42 Xe 2% FE XK SEX See 
3. 84 X St K Cog Xap. th X ely XK BT 


Find the value of— 
5. $¢ of 12 of 15 of 3%. 6. : 
a: 74 of 22 of 54 of $2. 8. of 13 2 123 a ae of 74. 
9. 22 of 13 of 7§ pies + 32 of 14} of 4 of 4 pies. 
10. 2of 1) 0f 16 mds. 7 viss—3¢4 of 2 oF 30 pals. 23 tolas. 


11. 14 of O03 £ + ES of 7s.—3% of 8d. + ed of 7s. 3d. 


12. #3 of 3 of 4£11-8s. + 2 of °375 of 15s. + 2 of 85. of 
Bs. 3d. 


of J, of 3 of =4 of 3. 


“Yor NR 


Division by Fractions. 


229. Illustration from the scales. 

Take a scale with tenths of an inch marked; and find how 
many three-tenths of an inch are there in 3 inches; that is, find the 
value of 3 in. + 33 in. 

The number required is found to be 10. 

oes oy 1. == 3 See ae 

If in the scale eighths of an inch are marked, it will be seen 
that 34 in. + 4in. = 14; and ih. + § in. =6. 

* 34 +4— 14, and $+34=6. 
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230. Graphic Illustration to shew that ? + § — 6. 


In fig. 29, AEFD containing 24 squares, each square consisting 
“of 4 small squares, See 2 of the unit ; and AGHD containing 4 
‘such squares ERE HENS. s 3 Of the unit. 

“. AEFD + AGHD represents 3 + }. 

But AEFG contains AGHD 6 times. 

* #$+i=— 6. 

In all these cases it will be observed that to divide by a 
fraction, the dividend is multiplied by the inverted divisor or 
oy the reciprocal of the divisor. 

EXAMPLE. 8 +-°, oF Mk og ee Oe ee 
S Practical Exercise. 


1. Use your scale to shew that— 


(1) 33-in. +4in. == 7. (2) -44 in. +4in. = 17. 

(3) 4hin. + fin. = 6. (4) -38 cm. = Scent, a4. 
2 USseyour Bete: to find the quotient of — 

(1) 1095 + fs. (2) 11 +13. (3) 74414: (4) 123+ 31. 


3. Draw on squared paper a rectangle— 


(1) 4in. by 3in., divide it into 48 smaller rectangles and 
the quotient of ? + 4. 

(2) 3in. by 2in., divide it into, 24 smaller rectangles and 
obtain the quotient of 2? +}. 

(3)--6em.. by Scent. and divide it into rectangles and find 
the value of # + 44. 


oe 


(4)° 8cem.-by 7 cm. and use it to find 3 -+ 3 


4, Find graphically by drawing suitable seeangies the following 
quotients :— 
Oe Oe Oe 8 a Se 
al. 


Before dividing, mixed numbers must first be 
reduced to improper fractions. 


Pi ec | at Baer 27 ee Ae WROD 
EXAMPLE. 270 <a i= 10 < 8 = 10 x 9 — 5% es ne =e 
EXAMPLES.—ORAL. 
Find the value of— Pee | 
1. 10} as, + 2 anna, 2. 20m. + 24m. 3. 133d. + 23d. 
4, 13 + 31, Set 75 + 24, 6s 55 +. 33, 


lit ietes. Oe OF -* 3), O T6E S31, 10. if 2: 


—— 
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EXAMPLE. Find the value of £28-16-11 ~ 35. 
£28-16-11 + 3) = £28-16-11 + 42 = A oe Xx 6 


= £1-5-1 X 6 = £7-10-6. 


EXAMPLES. VII. 

Find the value of — 

I, Rs. 100-9-8 -~ 28. 2. Rs. 120-11-5 + 125. 

3. £3-15-9 + 61. 4. £733-10-6 + 15}. 

5. If § md. costs Rs. 3-8 as., find the cost of 1 md. 

6. If 48 of an acre of land is sold for Rs. 1,500-1-3, what 
is the cost of 1 acre ? 

7. Ifin 14 hrs. a man walks 6 miles, how far does he 
walk in 1 hr. ? 

8. Ifin 12 months, I spend Rs. 105, what do I spend per 
mensem ? 


9. Divide— 
(1) 3% by & (2) 3s by § 
(3) +7 by 3}. (2) ae coe 
10. Find the value of — 
(1) 276 + 33H. (2) og = 383- 
(3) 728 1934. (4) 46823 — 2922. 


oe 


232. A Complex Fraction is one in which the numerator 
or the denominator is a fraction or both are fractions. 

oy gr ee 
> 52’ 34 — 2 





= 
j=l -s 


EXAMPLES “5? 


cole 

lH 

oes 
. 


EXAMPLES... VIII. 
Find the value of— 


I a fdas le of 7, of Re ik 2 eee 
ee : ens ze 2+ ; [14 tolas. 
1 I 
Bete ea oop suet + es of 7 viss 24 pals. -- = of 3 mds 
22 31 58 
8 . 4i Sh 3 
x. iz of 3s. lid. + at of 7p Gil as: T aa 26. 1id. 


3 + 2¢ — 14% ghey 
4, i ies of Rs. 52-8 as. 97 Of Rs. 10 8 as.-- i of Rs. ae 


(na a ne 


——— 
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233. In simplifying fractions in which the signs -- or — 
and & or -+ occur, first perform the process of multiplica-- 
tion or division unless the fractions are separated by 
brackets, and then add or subtract. 

EXAMPLE. (123 — 82 — 1), + 3s) X 44 (743; — 6$).. 

Were it not for the brackets, this would mean that 4%, 4+ and 
7, should be multiplied together ; and then that the result should. 
be added to the rest. 

234. Where X and ~ occur one after the other, as each. 
symbol applies only to the number immediately following 
it, proceed to simplify by taking the signs in their order,. 
beginning from the left. 


ExamMpte. £$-> 3% 24=45X¢*XRX FEHR = H- 
Pa Bae TO ot 3=— 9, 
Seas Cee 3 3 x 7 3 2 


Note.—When two quantities are connected by ‘of’, it is usual to» 
consider them as a single quantity. 


ExAmMpPLp. 3 -- 3+ 2 o0f 5 = 4+ 3 = ( 014) 
= $28 2H SHE XEX BHT XK 
— 49 = 29 
20 20 
EXAMPLES. IX. 
Simplify — 
er ecs eh) 1 SoS oS a 
pes ase Se piace = = ae ea ve 
Z, 36 -F 3 Of 75 27° 2s L ject g % cach Oby Ore. 


Beda peel 1 Be 8 oo 
bes ae ee a ~ Nee oe jee wee cies 
o 1X 25-4 95 + 3g. 4, 25% ll+ 1g rl ig Of *i 
5. §X1btEX tts. 6 FU X3+4XE 


1 
De 23 x 3g — ly Xai: 8. 7% a 33 OR ly x i. 
2 


eS ES 


235. G.C.M. of Fractions. 


The G.C.M. of two or more fractions is the greatest number- 
integral or fractional, that can divide each of the given frac- 
tions exactly, that is, an integral number of times. 

In other words the G.C.M. is the number which when inverted and 


multiplied by each of the fractions will produce an intgeral quotient.. 
Hence the numerator of the G.C.M. should not only be a common. 


s 
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‘meastire but should be the greatest possible common measure of the 
numerators of the fractions and the denominator of the G.C.M. should 
be not only a common multiple but the least possible common 
multiple of the denominators of the given fractions. 
The G.C.M. of fractions in their lowest ternis, 
__G.C.M. of Numerators 
~ L.C.M. of Denoninators 
27 s te 
EXAMPLE. Required the G.C.M. of 56’ 1B and 55° 
The G,C.M. of 27, 9 and 12 is’3. 
And the L.C.M. of 26, 13 and 65is 130. «. The G.C.M. is 73,. 


236. L.C.M. of Fractions. 

The L.C.M. of two or more fractions is the least number, 
‘integral or fractional, that contains each of the given frac- 
tions an integral number of times. 3 

If the L.C.M. is divided by each fraction, the quotient will be an 
integer ; that is, if the L.C.M. is multiplied by each fraction inverted 
or by the reciprocal of each fraction, the product will be an integer. 

Therefore the numerator of the L.C.M. required should be the 
ieast common multiple of the numerators and the denominator should 
be the greatest common measure of the denominators of the given 
fractions. 

The L.C.M. of tractions in thetr lowest terms, 
__ L.C.M. of Numerators 


~ G.C.M. of Denominators 
Exampyr. Find the L.C.M. of 14, 28 and 7%. 
The tito Wi.OF La 20 anaes Lae, 
And the G.C.M.. of 9, 27 and 18.is 9, 
; phe sy aorta 
=the l,C,M..is 97 
EXAMPLES. 23 
1. Four men fire at a target at intervals 9, 105, 153 and 
182 minutes respectively. After what time will they all fire 
together? | 
2. Five boys run round a circular garden, starting at the 
same time from the same place, and running in the same 
direction, can complete one round in 5, 74, 10, 62 and 8! 


‘minutes respectively. When will they be together next ? 
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3. Find the least sum of money I should have that I may 
buy books costing Rs. 24, Rs. 32, Rs. 5 or Rs. 6% each. 

4. What is the smallest whole number which is exactly 
divisible by 35, 15 and 174 ? | 

Find the G.C.M. and L.C.M. of— 


8 12 7 2 poll 
pea ad 18". 66. | ByOeo2 76 
7, 24 7 41 st ree epee 
rae a ey So 80) 18" re. 


CHAPTER XIX. 


ONE QUANTITY AS A FRACTION OF ANOTHER, 
DECIMALIZATION OF MONEY, FRACTIONS AS RATIOS, 
REPRESENTATIVE FRACTION. 


237. To express a given quantity as the fraction of 
another, reduce both the quantities to the same denomina- 
tion and divide the former by the latter. The result is an 
abstract number; for we then find how many times or parts. 
of times the one contains the other. 

EXAMPLE 1. Express # of Rs. 4-8.as. as the decimal of 
2 of Rs. 6-12 as. 

3 of Rs, 4-8 as. == Rs. 3-6 as. = 27 two annas. 
2 of Rs. 6-12 as. = Rs. 4-8 as. = 36 two annas, 
The decal redd. == Fee 3 "75. 
Or, proceed thus: 
Re, 3-008, = Rs 3-3/5. Res. 48 as, Ks- 4:5; 
ep 375 


1 Gi eps 
. Decimal req: ee 79 


EXAMPLE 2. What fraction of 14 cwt. 3 qrs. 14 lbs. is 
equal to 32 ofa ton? 


The ee in other words is—Reduce 2 of a ton to the fraction 
of 14 cwt. 3 ars. 14 lbs. 
= of aton 
14 cwt. 3 qrs. 14 lbs. 
oo be CWlee 12 96 
14 ower 142 119" 





The fraction required = 
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EXAMPLES.-—ORAL. 


Express the first of these quantities as the fraction of the second— 

io "Sec het £1. 2: Ss, Olt 3. 10as.8p of R.1. 
13s..4¢d. of 41. 5. Alas. of K. 1-Gas. &. hig. ok 2 vee 
2s. 6d. of 34s. 8. 7i as. of 14 as. 9. 74s. of 124s. 


“I > 


EXAMPLES. I. 


I. Express the first of these as a decimal of the second 
-working decimally— 

Nel eee 2 Oe Gt areae 

3, 18s. 44d.; 41,000. 4. 2s. 6d. ; 6 of £1,000. 

5 beeor 720 34,100, - Oo “T3ras.:0 es Ren 1800: 

7. £5-18-9; £10-8-4. 8. Rs. 483-12-6; Rs. 1,290-1-4. 

II. 1. What fraction of a sovereign is (45+—10##+ 9, 
—-- 83.) of a penny ? 

2, What part of 4 of Rs. 15-12-6 is 2 of 2 of Rs. 4-8-0? 

3. What part of 14 of 412-7-6 is sas ie 14 of £ 2-9-6? 

4, What fraction is 2 of a ton of 14 cwt. 3 qrs. ? 


AS. Work in decimals— 

1. What decimal of a ton is 7 oz. ? 

9 Fxpress 2 cwt. 1 qr. 22 lbs. as the decimal of a tag 
«to 4 places). 

3. What decimal fraction of a mile is 68lyds. Oft. 4,£ in. ? 

4. Express 5as. 7p. as the decimal of a rupee (to 4 places). 


ExAMPLE. What part of Rs. 4-13-0 must be added to 4 
of 2 of } of Rs. 14-8-0 to make the result Rs. 5? 
1 of 4 of 3 of Rs. 14-8 as. = 4 of Rs. 14-8 as. = Rs. 3-10 as. 
The question in other words is: Reduce (Rs. 5—Rs. 3-10 as.) to 


the fraction of Rs. 4-13 as. 
Ra 2h — Bs, 3-10-45. =e en £6 As. S22 Se, 


Res, 4-13 as: = 77 2a: 


SI! DO 


22 
.. The fraction required = 77 = 
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EXAMPLES. II. 


1. What decimal of half a sovereign together with 3s. 
will give half a guinea ? 

2. What fraction of 2 cwt. Z qrs. together with 3 ars. 
14 Ibs. is equal to 1-ton 10 cwt.? 

a What decimal of -20 mds. must -be added. to +125 «of 
3 mds. 6 viss to get 5 mds. ? 

4. What part of Rs. 12-8 as. must be subtracted from 
Rs. 30-12 as. to get 74 pagodas ? 


FRACTIONS AS RATIOS. 


238. Take two rectangles A and B divided into equal 
Squares as in figure 33. 





. 


Fie. 33. 


Comparing A and B, since A has 16 squares and B 32 squares, 
Be 5 Aces ee =... Bis-double.of A, and-A is half of.B 
cA 16 Boies. es ; ‘ ie 

Here A and B are compared one with the other by considering 
how many times or parts of times the one is of the other. 


239. ‘Take AB, 3 inches long, and mark off AC one inch 
in length. 





FIG. 34 


Comparing AB and AC, AB is 3 times AC ; and AC is 4 of AB; 
comparing AB and CB, CB is § of AB, and AB is 14 times CB. 
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The relation that exists thus between any two quantities. 
of the same kind is called Ratio, 

The ratio of one quantity A to another B of the same kind may 

be expressed as a fraction whose numerator is A and denominator B. 


: ; A 
and is written Be 


A ratio thus points out the relation between the numerator 
and the denominator of a fraction. 


In figure 34, the ratio of ABto AC = : at = 23: Sof AC i Ake a 





in 
i yee ss 
—= 7, and of CB io AB = —— = 
3 in. 
The ratio in each case is an abstract number, either integral or 
fractional, because a ratio expresses the number of times or parts of 
times one quantity contains another of the same kind. 
The ratio of A.to:B: may ‘also be written: A: B; and 1s read 
Seis COS. 
The sign: may be taken as the sign of division + with the line 
between the points omitted. 


oles 
* 


The ratio of Ate B= AL B= A> Ba =. 
EXAMPLES. Lo? Piesatioos ne Oto S. (ees 0 43 
Ks 15:33 
34 10 2 


2. Ph “¢ t1 f 2e% t eee ees SS, ee 
© fatvio: of 37 0 do 1s 318 3x3 


©! to 


Practical Exercise. 


1, Take a line AB 2 cm. long and another CD 6 cm. long; and 
find the ratio AB to CD and of CD to AB. 

2. Draw on squared paper a straight line AB 4 inches long and 
divide it unequally at the points Cand D. Find the ratio of the parts. 
to one another and of each of the parts to the whole line. 

3. Draw on sguared paper two straight lines AB and CD each 
3 inches long ; let AC contain 6 divisions and CF 8 divisions. 

Find the ratio of AC to AB, CF to AB or CD, AC to CF and CB. 
"to D. 

4. Draw two rectangles A and B each 5cm. by 4cm. and divide 
into squares equal to one another. Use them to find the ratio of gto 7. 


| 


, 


’ 
' 
' 
t 
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EXAMPLES.—ORAL. 


Find the values of the following ratios :— 
Paemadve. OG have, <2. 20 mds. ; Zo mds. .3, 21 Ibs, : 28 bbs: 
By Be Wie. 40 WES. OO. Loss Lor. 6.47453. 6128. 
4.0 >. 1%. Siew se ae Dia sO. 


240. If the concrete numbers forming a ratio be of the 
same kind, but not of the same denomination, they must be 
reduced to one and the same Denomination before finding 


their ratio. 


5< 10 © OO 
OF <= 5- LOE 


Thus the ratio between 5s. and 11d. is not $, but aqme! aS 


Ss. and lld. though of the same kind are not of the same denomi- 


-nation ; therefore 5s, should be reduced to pence or 11d. to shilling. 


EXAMPLE. Express as a decitnal the ratio of £2-10s. 


to £3-2-6. 2 
4 2-10s. = 20 half-crowns ; and £3-2-6 = 25 half-crowns. 
a es EO ee eG, 
reeimce,. 42-105. 42°54 and. £3-2-6 =" £37125 the ratio. 
ES 
S25. e: 


EXAMPLES.—ORAL. 


Express as a fraction the ratio of — 


Poiee, eo Suse? ; 6 in. tol yd. 3.44 6 aSete Rs,:3. 
eo Gtur-to 2:mi. Je) dome -to-7-er, 16, 600 mi: to: 4k 
qe 500-2. to? Ke. .  S=- Bhs, to.2 days: 9.2250 links to-4 tur. 


< 


EXAMPLES. III. 


Express as fractions the following ratios :— 
Dee Rs. 2-13-42 Rs, 11-35-40: 2... £,4-12-8 + £5-15-10: 
3. 3mds. 6 viss: 5 mds. 5 viss. 
4. 4hrs. 33 min.: 3 hrs. 30 min. 
Express as a decimal the ratio of— 
5 1-2-6 to. £5. 6. Rs. 1-13-4 to Rs. 2-10-8. 
fw ew. 2 drs.t0 1 ton. 38. 3 yd ft. Gin. to 24 milés, 
Express as a fraction the ratio of— | 
Bo teero) J gt, 341s. to-l_ ton 2 cwt. 
10. 54 of 5 days 20 hrs. to 31 wks. 3 days. 
13 : 
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11. 13 of 14 of 35 mds. to 2 can. 2 mds. 
12. 22 of £1-3-9 to £3-16s. 


Representative Fraction. 


241. When you look at a map of India or of any other 
country, you know that the real length or breadth of India 
or of that country is not what you see there, but that 
it is very much reduced. That is, a very long distance is 
represented by a short length. 


If the distance of one mile is represented on a map by a line an 
inch long, the map is drawn to a scale of linch to the mile, Thats, 


one inch distance on the map represents one mile of the real distance. 


Therefore any distance on the map is FeO or or of the actual 


distance; and the scale shews the ratio of the distance on the map 
to the real distance. 


The fraction denoting this ratio is called the Representa- 
tive Fraction: and the letters R.F. are used to signify it. 


Thus in a map drawn to the scale of 1 inch to 40 miles, the R.F. 
Be eee oe ee eee and in.ta drawn to th 
40 mi. 40 X 1760 X 36 2534400’ oh eee 

eee) 13 ar eee 
eeaie.of 15 1in. to 00ads., the R.F == 100 X 36 = 2400" 


EXAMPLES.—ORAL,. 
Drawings are made to the following scales; what is the R.F. in 


Sach case :—= 
(eel int atl (2) Orcas te EP (3) Laps. ee goa 
(4) din. =I1 chain. (5) 1 link = 1 fur. (6); O75 in, == 1O-Et, 
(7 ft, s= 1lmile, (3) Pdm. == 1m, (9). Liem.” == Lebnae 
A drawing is made so that 3” on it represents 1” ; what would be 
the following lengths on the drawing? 
(iin 6%, (2) 4° 8”. (Sy 3 (4 soe 
What would the above lengths have been, tf the drawing had 
been 4, k, > ay the actual size? 


Practical Exercise. 


1. Measure the distances between any two towns indicated by 
the teacher on the map provided ; and find the real distances, The 


scale will be found on the map. 


=—  -« 
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2. Asquare has aside of 18 ft. Construct it on squared pape 
to the scale of 1 in. to 1 ft. and measure the diagonal. 

3. Construct asquare whose side is 15 in., the R.F. being 75 ; 
cand measure the diagonal. 

4. Measure the length and breadth of your class room and make 
a plan of the floor. Scale 10 ft.== 1 in. 

5. Make a plan of a rectangular plot of ground whose adjacent 
sides are 250 yds. and 100 yds. Scale 100 yds. to 1 inch. 

6. A rectangular block of granite measures 36 cm. by 12 cm. 
Make a drawing of it; scale l cm. =Imm. 


EE 


EXAMPLES. IV. 

Drawings are made to the following scales ; find the R.F. | 
in each case :— 

eed ines 1 mile. 22 4 ieee 2 foe. 

3, 2-5 in. = 20 poles. 4. 2-Sin. =: 1 Km, (1m. = 39-37 in.) 

5. The distance between two towns on a map is 3°5 in. 
The actual distance is 70 miles. Find the R.F. of the map. 

6. Find the Representative Fraction of amap where a | 
distance of 3 fur. 9 ch. is represented by a line 2:574 in. long. 

7, The R.F. of a map is g34,; what length on the map 
‘will represent 10 miles ? 3 

8. The R.F. of a map is gggyg7; what length on the 
‘map will represent 150 miles ? . 

o- The KR F? of a map is's.47;, 5 gne distance between 
two towns is 2‘5in. What is the actual distance ? 

10. On a survey map drawn to a scale of ssgigpy, the 
jength of a field measures :03 of aninch. What is the length 
of the field ? 

13. The R.F. of amap of France is gjy55 and the 
distance between two towns is 2°5cm. How many English 
miles apart are the towns ? 1 m. = 39°37 in. | 

12. A drawing is made to the scale of 6 in. to the mile. 
Another scale drawing is made with the same Represen- 
tative Fraction. What length of line in this represents a 
distance of 5:28 Km. ? 
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DECIMALIZATION OF MONEY. 

242. To Decimalize Shillings. 

Since ls. == £55 =—°05 of £1, any number of shillings 
below 20 (41) can be decimalized by multiplying 05 by that 
number; i.e. by multiplying the number of shillings! byi5 
and prefixing the decimal point. 

nits 7 Seas Of LOS eee Les ee ae 

Conversely, dividing by 5 the first two figures of a decimal 

of £1, will give the number of shillings. 
Tipe sso. sa los, 3) “SO 4 = asin oes = Le: 
243. To Decimalize Farthings. 


Since 1s: coe: 

eo. OF 60, S200 NS, 
1d. = :0044 £. 

1f. or 4d. = 001, 4. 


Since 48 farthings make 1 shilling, any number of far- 
things below 48 can be decimalized correct to three places 
by multiplying -001,), by that number. 

Thus, 33d. or 14f. = °014 444 = 0152. 


72d. or Sif cs 034 24 —, 032% — pseu, 
1l4d. Or A45f. — "045 $3 — 046213 4 ae 047 £. 


== ‘04644 -=="-0468/754 (exactly). 
Thus any number of farthings can be decimalized to three places. 
by adding to that number ;; of itself. 


244, Combining both these processes any number of 
shillings and pence can be decimalized either approximately 


or exactly. 
. But as ‘0014 is less than 1 farthing, decimalization to the third 
figure corrected, will often be sufficient. [three places. 
Thus 3s. Sed (15.4- 001. & 22) 4 = CIS 25) 2 eee 
7s. 62d. ==. (735 +. 001A, & 27) 4 = (°35 + 0288) 4="3/B1254 
£5-9-114 = (5°45 + 04648) £ = (5°45 + °04711) £ = 54979164 
Note.—After some practice the intermediate steps can be done 
mentally. 
EXAMPLES.—ORAL. 
Decimalize—3s., 55.,-75., 9s:, 125., 13s., 14s., 16s.; 19s. 
Find the number of shillings in—"254, °354, '554, 654, 704, 
‘BSL, 
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Decimalize—5s, 6d., 9s. 6d., 12s. 6d., 15s. 6d., 175. 6d., 19S. 6d. 
FES. 18s. 6a. == (90+ S252 = OZ 
Express as shillings and six pence—‘3754, ‘4254, ¥5754, “0754, 
$7254, °8254. [Ex. 325.4 = (30 + °025) £ = 6s. 6d.] 
Decimalize to three places—13d., 24d., 33d., 43d., Sid., 62d., 72a., 
83d., 9id., 104d., 113d. 


EXAMPLES. V. 


Decimalize to three places, or accurately where you can— 


ye WOs. od. 2. 12s. add. Orel sa 
a. os. ig. Boers on. Gy 11s2 Osa, 
i 1-11 -7. 8. £2-10-9%. 9. £5-11-34. 


10. £415-9-75. PAT 029-321 1a 12 AGA TOS. 


EXAMPLES.—ORAL, 


Decimalize to three places— 
fios. Ted. oes isa asd. Sete 1 Sexes 4, 9s, 43d. 
be shOS Hoga. 6. 12Se Sas (3 ASSa 43a 8, 15s, 4d. 
Gees. 250. 10. 16s. 72 PEs Ai S50. 12. s185.-0a. 
1S 41 -5-23. 14. £2-6-33. 15.<.43-4-53. 16. £5*5-3%5 = 


245. To convert sums of money expressed in decimals 
Ora /,-in 4. s. a. 

We have already seen that when the first two decimal figures are 
divided by 5, the quotient represents the number of shillings and since 
any number of farthings can be decimalized to three places by adding 
to that number 1, of itself, the remaining figures up to the third place 
represent the number of farthings increased by 3; of that number. 

We, therefore, find the number of farthings by subtracting ~; of 
the number. 

Thus ‘041 0s. + 41f. —44f. = 41f, — 2. nearly = 39f. = 93d. 

PxAsrins. «lo °378 4/524 (28 — If. 7s. 27f 15. Cid. 

2. £3°440 = £3-8s. + (40 — 2)f. = £3-8-95. 
Since we first divide by 5 and then divide by 4 to reduce the 
farthings to pence, this rule is sometimes called the rule of 5 
and 4. 


Note.—After some practice, the student can do the steps mentally. 
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EXAMPLES.—ORAL, 
Convert into £ s. d. 
L. £°Fe: 2. SBP. 3. £°469 4. £°734. 
a © OVE By £296, 7. £9°876. S. 49'965. 
9 lS eva” BO. £21234. 11.” £19456, 12s ab ee 
Read off correct to three places and express as £ s. d. 
Love edad Be. 6 (3079. Oe) we dO 4. £°67546. 
3. 67° 8916. 6. £6:9875, 7. 413°4568.. 8. €24°3454. 


246. To decimalize pies. 

1 farthing = 535 4 = :00,4 Z. 

fopie =f, Re = ah Ro OK 00T LS Re 

Any number of pies can be decimalized by multiplying 
that number by 5 times ‘001,4. 

Anis. Vi pies == Thx >< 001S, Re ==" 0552 

places. 6as.9 p.=81%X 5X :001,4 R. = 405402 R. = 421 R. = 
AZ1S7 5 R.: 

Thus any number of pies can be expressed as thousandths 


of a rupee, i.e. (to three places of decimals) by multiplying 
the number by 5 and adding to the product ,) of itself. 





- 247. Conversely to convert a decimal of a rupee to pies, 
when only three places are known, divide by 5 and the 
quotient less <1, of itself is the number of pies. 
BXAMPLE. *344 R. == 69 — = Of 69) p. = (69 — 3) ip. == 60 p. 
=—5.45. 0p. 3223 Rh. = RS + 45), — 2p, = Rs. Geo-7 : 
Note.—Only approximate results can be got by this method. 


EXAMPLES. VI. 
I. Decimalize to three places— 


1. 2 as. 3 p. Be DS WS ray doe 3. 4as. 9p. 
4-7 as. 8p. 5. 9 as, 20:p; & 10-38: if wy; 
7, WSs1-6-9: Bc IS as- 5b. 9. Rs. 9-13-4. 


10. Rs. 6-14-7. 11. Rs. 13-14-10. 12; Re, 1$-13-11. 
fis xpress as RS. A.-p. 


a 871: 2. ‘JO4R. O “475. 
4. ‘603R. Ds. 7 OLS. 6. *S89R. 
7» RSs 1465 Do PeBardd Os Ds. ARS ates 


DO: Re. / G3. TE oRSA1O- S22, 12... 8s ds eee 


ee ee 
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CHAPTER XX. 


Tur UniTARY METHOD. 


248. Given the value of a certain number of units, the 
method of finding first the value of 1 unit and then using it to 
find the value of any multiple of the same unit, is called the 
Unitary Method. 


EXAMPLE 1. If 20 maunds of sugar cost Rs. 50, find the 
cost of (a) 15 mds., (4) x mds. 
The cost of 1 md. is evidently one-twentieth of the cost of 
20-mds. ; 1.6. = of Rs. 50. 
(a) The cost of 20 mds. of sugar = Rs.730: 


- The cost of 1 md.of sugar = Rs. 50 X go = Rs. 2-8 as. 
*, The cost of 15 mds. =— Rs. 50 X 18=<= Rs. 50 XZ 
== Rs, 37-8 as, 


(6) The cost of # mds. = Rs. 50x an DG te RSS Ze 
EXAMPLE 2. If 4 of a yard of silk is:sold for 14 as., find 


75 
(1) the selling price of }of a yard; (2) how many yards can 


be bought for Rs. 18. 

(1) The selling price of 7 i yd. is 14 as. 

os 3 ts yd. is 14 X # as. 

- 2yd. or 1 yd. is 14 X 4- as. 
$ a yd. is 14x IX #as., or iSas- i.e. R. 1-2 as. 

(2) ‘Por pals 2 as. or R. 2 can be bought 1 yard. 

REC POPER, Lr abi tents vccks sh igcusvab en gasaeseoans ss 8 yd, 

SAGE RSs Siunias conti neaun han vice stoeubermmabenett & X 18 yds. or 16 yds 


EXAMPLES.—ORAL. 


1. A motor-car travels 60 miles in 1 hr. What time does it take 
to travel 1 mile, (2) 40 miles, (3) 90 miles at the same rate e 

2. A stone-mason earns Rs. 5 in 8 days. How much does he 
earn in 1 day? in 5 days? in 12 days? in x» days? 

3 94 candles cost R: 1-4:as. : find the cost of 6, 8, x. 

4. If one gross of pencils costs Rs. 3, find the cost of (1) 2 dozen, 
(2) 9 pencils. 

5. If1 dozen Ayre’s tennis balls can be bought for Rs. 10-8 as., 
how many can be had for Rs. 2-10 as. ? 

6. If 10 measures of quicklime cost 3 as. 4 p., how many 
measures can be bought for Rs. 2-8 as. ? 


* The intermediate step is omitted. 
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7. If 7 tons of coal cost £7-17-6, what will 8 tons cost 2 ~~~ 
8 If 10 lbs. of tea cost 12s. 6d., how many pounds can be bought 
eon th) 75. 62 ert2) £19 } 
J. If 3 persons are given board and lcdging in a hotel for £17, 
how many can be taken at the same rates for £153. 
10. If 13 copies of a book cost Rs. 12-8 as., how many cost 
Rs. 100? 


EXAMPLES. I. 


1. If the second-class railway fare for 99 miles is 
Rs. 3-1-6; what is it per mile ? 

2. A train goes at the rate of 45 miles per hour ; what‘is 
the rate per second in feet ? 

3. ‘The load ina truck is not to exceed 19 mds. ; how 
many trucks would be required to carry goods weighing 
io.cat. Lo mds.’ 

4. Four seers of mutton cost R. 1-12 as. + what will 
1 viss cost ? 

5. A person earns Rs. 45 in 6 weeks, how long will it 
take him to earn Rs. 120 at the same rate ? 

6. Find the cost of 153 yds. of twill, if lO} yds. cost Rs. 23. 

7. A servant is hired on Rs. 5 asmonth of 30 days. What 
should be paid to him for June and July ? 

8. If15 kilograms are equivalent to 33 Ibs., how many 
kilograms are equal to*187 Ibs. ; 

9. The-distance between Madras Beach and Tinnevelly 
Town is 448 miles by the 8.I.R. What distance will this 
be on a map drawn to the scale of 24 miles to the inch ? 
“10, lf oft another map the scale is 2 inches to the mile, 
what distance will be represented by 5:5 inches ? 

11. If 3 metres are equal to 9 ft. 10 in., how many metres 
are théferin JO yds. 1 ft. 6 in. ? 

12. If I* kilometre = 8 mile, how many kilometres are 
there in 175 miles? 

13. If1 kilogram = 2 lbs., find in kilograms the weight 
of a ton and a half. 

j¢. If 1 litre = 12 pints, find the number of litres in a gal. 
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15. If5 turns of a screw drive it in *3 of an inch, to what 
depth will it be driven by 12 turns; and how many turns 
will drive it in 1°05 inches ? 

16. If -875 of the contents of a purse be Rs. 63-5-3, what 
does it contain ; and what is 3 of it? 

tyeit-o) of an estate -be ona for Rs.-1,210, what will 
2 sell for at the same rate ? 

18. Having walked 7 miles, I find that 1% of the journey 
is finished. How far have I yet to go? 

19. Two partners A and B share the profits of a business ; 
A gets Rs. 3,800, which is 1% of the total profits. What 
does B get for his share ? | 

20. If 1 metre == 39:3 inches, find the price of 3 vd, of 
silk which sells at 5s. 54d. per metre. 


EXAMPLE. If 40 men can do apiece of work in 5 hrs., 
how long will (1) 1 man, (2) 8 men, (3) x men take to do it? 


40 men can do the work in 5 hrs. 


po ema eae 2. 40:5 & hrs.or 200 hrs. 
ES oy eg ee aS ar ee : bie: @r<2507 A's. 
40X 5 200 
Pepe CTIROED. oe sgh ey ») —_:~ rs. or —— hrs. 
# AG 


EXAMPLES.—ORAL. 


1. Five boys can do a piece of work in 8 days, in what time will 
(1) one boy doit? (2) 20 boys do it? (3) 2 boys do it? 

2. Twenty men, can reap a field in 6 hrs., how long will (1) 
man (2) 12 mien, (3) y men take to do the same? 

3. Four pumps can empty a well in 6 hrs., how long will (1) 
two pumps, (2) six pumps, (3) 3 4 pumps empty it? : 

4. lf 8 men can load a truck in 3 hrs., in what time will (1) 12 
men, (2) 6 men load it? 

5. Acistern is filled by a tap in 15 min., how long willit take to 
fill it, if the tap is half open ? 

6. Acertain quantity of hay lasts 12 days for 15 horses, how long 
will the same quantity last for 20 horses ? 

7. If 12 men can bale out the water of a well in 5 hrs., how 
many should be employed to do me work in 3 hrs. ?- : 
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8. If 21 masons can build a wall in 13 days, how many should 
be engaged to build it in 7 days ? 
9. Atrain going at 40 miles an hour, reaches a station in 24 hrs. 
How soon would it be reached, if the train went at 50 miles an hour? 
10. A garrison of 600 men has provisions for 20 days; how many 
men should be withdrawn to make the provisions last for 30 days ? 


EXAMPLES. II. 


1. A person walks from Palamcottah to Tuticorin at the 
rate of 4 miles an hour, and takes 9hours. How long would 
he take if (1) he cycled at 12 miles an hour, (2) he travelled 
by train at 18 miles an hour ? 

¢. df 87 men can do a piece of work in 38 days, how 
many men can do it in 57 days? 

3. In how many days would 28 cows eat a supply of 
fodder that would last 21 days for 12 cows ? 

4. A garrison of 1,000 men has provisions for 15 days; 
how long will the provisions last, if it is (1) reduced by 400 
iInen, $2) reinforced by 500 mén? 

5. By travelling in a train at 22 miles an hour, | finish 
my journey in 18 hours. How soon could the journey be 
finished in a motor at the rate of 45 miles an hour? 

6. If when paddy is selling at Rs. 10-8 as. per £ofta, rice 
is sold at 38 measures arupee, at what price is paddy sold 
when a rupee will buy 4 measures ? 

7. A person by saving Rs. 500 every half-year ean pur- 
chase an estate at the end of 44 years. How much sooner 
would he be able to buy it, if he laid by Rs. 750 every 
half-year ? 

8. Atrain goes from A to Bin6 hrs. 45 min. at the rate of 
44 miles, and some time aiter another train goes at the rate of 
45 miles an hour. What time is saved by taking this train ? 


Problems involving Fractions. 


EXAMPLE. Inacertain garden 4 are mango trees, 4 guavas 
and ;'; cocoanut trees ; and there are 60 trees besides. How 
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many trees are there in the garden and how many of each 
kind ? 
4+ 4+ 4, or 3 are mangoes, guavas and cocoanuts. 
“. The remaining 1 — % or § are other trees. 
Since 4 of the total number of trees = 60, 
the total ae. et ===, OU Od 2 eu. 


4 of 180 or 45 are mango trees. 
+ of 180 or 60 are guavas ; and 4, of 180 or 15 are cocoanut trees. 


EXAMPLES. III. 

1. Inacertain village, 4 of the inhabitants can read, 4 can 
read and write, and the remaining 550 can neither read nor 
write. Find the total number and the number in eachclass. 

2. Ina school, 3 of the whole number are Christians, = 
Mahomedans, ,*, Hindus and ; Europeans ; and there are 
62 besides. How many are there in each class of people ? 

3. A regiment returning from foreign service has only 
41 of its original number of men ; it has lost } of its original 
number in battle, 4 by sickness and 36 have deserted. 
What was the original number ? 

4. A person in his will left 0-4 of his property to be given 
to his son, ‘05 to his widow and ‘175 to his daughter and the 
balance £3,000 to a hospital. What did the widow receive ? 


I 


ExaMpLe. A person possessing ,%, of a ship sells 3 of 
his share ; what is the value of the part of the ship still left, 
if the ship be worth Rs. 1,60,000 ? 

He sells 2 of 33, or 74%, of the ship. 

He still owns #, — 7s OF 725 Of the ship. 

Since the whole ship is worth Rs. 1,60,000, 

28, of the ship is worth Rs. 1,60,000 X 28, or Rs. 31,250. 


EXAMPLES. IV. 


1. Two-thirds of a cistern is full of water ; and ? of what 
it contains is drawn off. How much of the cistern is now full? 
2. Ais the owner of a cotton mill to the extent of ;& of 
it ; and he is obliged to-sell ;% of his share to B. If the 
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Whole property is estimated at a lakh and a half, find the 
value of A’s remaining share and B’s share. 

3. A man spends 1$ of his income ; and then finds that 
zy of the remainder is Rs. 40. Find how much he saves. 

4. A boy has 2 as. 9p., having spent -4 of what he had 
in buying oranges and -45 of the remainder in mangoes. 
What sum did he start with ? 


a ee 


EXAMPLE. The difference in the values of the two shares 
into which a certain property is divided is £48°575 and one 
‘Share is ‘51 of the whole. Find the value of each share. 

Since one share is ‘51 of the whole. 
The other is 1 — ‘51 or ‘49 of the whole. 


The difference between the two is ‘51 — °49 or ‘02. 
since ‘02 of the property = £48°575 


the whole of it = ew) == £2428°75. 
51 of it = £2428°75 X +51 == £1238°6625 = £1238-13-3. 
49.0... = £2428°75 & 49 = £1190°0875 = £1190-1-9. 


EXAMPLES. V. 


1. The difference in the values of the two shares into 

which an estate is divided is 4153-5, and one share is ‘75 of 

yaethe whole. Find the value of the whole and of each share. 

2. A person left the whole of his property to his widow 

and two sons, each of the latter receiving °375 of the property. 

If ason’s share is worth Rs. 1,250 more than the widow’s, 
what is the value of the whole and the share of each ? 

' 3. A gentleman leaves the whole of his property to his 
son and two daughters, each of the latter receiving °32 of 
the property. If the son’s share is worth 2,000 rupees 
more than that of either of the daughters, what is the value 
-of the whole property and the share of each? 

4. A man bequeaths 7’; of his estate to one son, +4, of the 
remainder to another son, and the balance to his widow. The 
children’s shares differ by Rs. 1,320.. Find the widow’s share. 
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EXAMPLES. VI. 


MISCELLANEOUS. 


1. A person’s property consists of 44 lands, 3 houses and the rest 
20 lakhs of rupees in a Bank. Find the value of the house property. 

2. Out of a cistern which is 3 full, 20 gals. are drawn ; the 
cistern is then found to be 3 full. How much does the cistern hold P 

3. A man went to a shop and after buying 20 chairs at Rs. 2-4 
as. each, finds that £ of his money remains; what had he before 
entering the shop ? 

4. A piece of cloth, when measured with a yard measure which 
is 0°6 of an inch too short, appears to be 88} yards long. What is 
its true len eth ? 

5. A has shares in an estate to the amount of ‘25 of it and ‘04 
of it. B has shares in the same to the amount of ‘35 of it. Find the 
difference between the values of their shares when ‘125 of the estate 
is worth Rs. 3,600 

6. In an election + of the whole number of voters did not turn 
_up, } voted tor one candidate and the rest for the other. The suc- 
cessful candidate was returned by a majority of 21 votes. How 
many did the other secure? 

7. A merchant invests one-third of his capital in trading in 
leather and loses ‘25 of the amount invested ; the rest of his capital 
he invested in trading in indigo and gains °2 of the amount invested. 
On the whole he gains Rs. 3,000. What is the amount of his capital ® 

g A’s farm contains 100°46875 ac., which lacks °28125 ac. of 
being 1 as large as B’s; B’s farm exceeds 6 times C’s by 5°725 acres 3. 
find the extent of the three farms. 


a a re 


CHAPTER XXi. 


PROBLEMS ON RATES AND TAXES. 


249. In England Rates are payments made to Local 
Authorities, such as County Council or Town Council for 
different local purposes; and these are calculated on the 
annual value or rent of a property. This annual value is 
called the vateable value. Taxes are fixed by the Parliament. 
Rates and Taxes are reckoned at so much in the £. 


250. In India the rates levied by Local Bodies, such as 
the Municipal Council of a town are called taxes. 
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That which is levied on the annual rental value of a house is 
called Aowse tax and that levied on the net income of a person derived 
from the exercise of his profession is called professional tax ‘There 
are other taxes, such as water and drainage tax, lighting tax, and 
land tax. 


Income-tax is paid to Government and is generally calcu- 
lated on the gross income. 


Persons whose annual incomes are below Rs. 1,000 are exempt 
from income-tax. On incomes of Rs. 1,000 and above up to Rs. 2,000 
the tax is 4 pies in the rupee ; and on incomes of Rs. 2,000 and above 
that tax is 5 pies in the rupee. 


231. Gross income of a person is the entire income that 


he gets. 
Net income is the income that a person has after deduct- 
ing all his charges and expenses. 
Gross income = net income +- expenses, 


Net income = gross income — expenses. 


252. When a person has not got enough to pay all the 

‘money he owes, he becomes a dankrupi or an ¢nsolvent. 

Liabilities are the amount of debts which a person has to pay and 
assets are the property of a bankrupt. 

The persons to whom he owes money are called creditors. 

When the assets are all turned into cash and divided by the 
liabilities the dividend or rate per 4 or R. is obtained. 

If a bankrupt’s assets are Rs. 12,000 and his liabilities Rs. 48,000 
the dividend is 4, i.e. 4 as. in the rupee; for every rupee, 4 as. will 
be paid to the creditors. 


ExAMPLE 1. A gentleman’s gross income is Rs. 10,000 ; 
and he pays income-tax at the rate of 5 pies in the rupee. 
Find the amount »f his income-tax and his net income. 

‘The income-tax on Re. 1 = Re. z2,. 
.. The income-tax on Rs. 10,000 = Rs. 7é5 & 10000. 
= Rs. J X G25== Rs, 2228. 
. 260-6-8. 
. His net income = Rs. 10,000 — Rs. 260-6-8. 
— Rs. 9,739-9-4. 


! 
a 
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EXAMPLES.—ORAL. 
Find the income-tax on the following monthly salaries :— 
At 4 pies in the rupee— 


(i) SM ixs: 90. (2). SNe OR. (3) Rs 100. 

(trois. 420. (5). Rs..360: (6) Rs. 180. 
At 5 pies in the rupee— 

PE) co ae. 200) (Z)ciee, 200). (3) Rs. 300. 

(4) Rs. 400. (5) Rs. 500: (6) Rs. 600. 


EXAMPLES. I. 

1. A Government servant whose monthly salary is 
Rs. 2,000, has his income-tax deducted at the rate of 5 pies 
in the R. What does-he receive ? 

» In Arbuthnot’s insolvency, the first dividend declared 
was 10 pies in the rupee. What does a creditor receive who 
had invested Rs. 5,500? If the second dividend gave 8 pies 
in the rupee, what was his loss? 

3. A person contributes out of his income Rs. Ped eae 
for religious purposes, which gives a rate of 9 pies in the 
rupee. Next year, his income remaining the same, he gives 
only Rs. 50-8 as. What is this in the rupee ? 

4 An alteration inthe income-tax diminishes the amount 
of tax which is £37-17-74, when the tax is 93d. in the 4, by 
£14-19-03. What is the diminished rate of tax c 


et ee 


EXAMPLE 2. I pay income-tax at the rate of 4 pies in the 
rupee. Find my monthly income, if I pay yearly Rs. 23-12 as. 


When I pay 4 pies tax my income is Re. ile 
. When I pay 1 pie tax my income is Re. 4. [ X ¢, i.e. Rs. 1,140. 
. When I pay Rs. 23-12 as. or 4,560 p. tax my income is Rs. 4,560 
“. My monthly income is Rs. 1,140 + 12 or Rs. 95. 


EXAMPLES. II. 


1. I pay monthly Rs. 4 as.11 for charity. Find my 
yearly income, if this is at the rate of 9 pies in the rupee. 
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2. A person pays Rs. 10-5-7 yearly for house-tax. If the 
tax is levied at the rate of 12 as. for every Rs. 10, find the 
annual rent of the house. 

3. A bankrupt’s assets enable him to pay arate of 3s. 9d. 
inthe 4. If his liabilities are 450,000, what are his assets. 
worth ? 

4. A bankrupt’s assets are valued at 274 lakhs of rupees. 
This would give his creditors a dividend of 14 as. in the 
rupee. Find his liabilities. 

5. One-sixth of a man’s incomeis exempted from income. 
tax. If the tax he pays at 4 pies in the rupee comes to 
Rs. 20, find his total income. 

6. One-fifth of a man’s income is exempt from taxation 
and the tax he pays at 5 pies in the rupee amounts to 
Rs. 143-3-8. What is his income? 

7. A person pays income-tax on one-half of his income at5 
pies in the rupee and on the other half at 4 pies in the rupee. 
The total tax paid is Rs. 253-2 as. What is his income? 

8. A person pays atax of 5d. in the 4 on one-half of his 
income, and of 4d.in the 4 on the other half. Find his 
income, if he has to pay £463-5-7$ in all. 


———_—_—_—_. 


ExAMPLe. 3. After paying 4 pies in the rupee for income- 
tax, and spending 7, of the remainder on purpose of charity, 
a gentleman has Rs. 801-2-9 left. Find his gross income. 

He pays 4 pies or 4; Re. for income-tax. 

He has then (1 — 7g) Re. or #7 Re. left. 

He spends #7 of #, or jt, Re. on purposes of charity. 
He has now (#3 — z) Re. or #§ Re. remaining. 

For every Re. 72 that is left, his gross income is Re. l. 


Be OLY GLY Th Gigi cn kates oc cape ows teas tne «= Re. #€. 
801-2-9 X 16 
‘For every RS. B02.229. 0.23 esanennn ance he. od 
i.e. Rs. 854-9-4, 


EXAMPLES. ITI. 
1. A civilian paying an income-tax of 5 pies in the rupee 
has Rs. 2,434-14-4 left per mensem. Find his annual gross 
income. 
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2. A man after paying 10d, in the 4 for income-tax and 
other taxes amounting to 8d. in the 4, has £1,541-13-4 left. 


What is his income? 
3. A person after paying one anna in the rupee for taxes, 


and spending ;}, of the remainder for other purposes, finds 
that Rs. 5,175 remains. What is his income ? 

4. A person after paying out of his income a tax of 8 
pies in the rupee and 75 of the remainder for his expenses, 


has Rs. 260-3-0 remaining. What is his gross income? | 


EXAMPLES. IV. 


Misc ELLANEOUS. 

1. If the income-tax on £300-2-8 is £9-7-7, what is the rate per £? 

2. What isthe income corresponding to an income-tax of 15 
guineas at the rate of 7d. in the 4 ? 

3. A person pays Rs. 26-0-8 monthly for income-tax. If the tax 
is levied at 5 pies in the rupee, find his annual net income. 

4. A person pays as taxes 8d. inthe £ on half of his income and 
6d. in the £ on the other half; and 47-15-10 is thys paid. Find his 
income. 

5. If aman’s income is reduced from £750 to £734-7-6 by pay- 
‘ment of income-tax, how much does he pay in the 4? 

6. A person who pays Rs. 25 for income-tax has a net income of 
Rs. 1,175. What is the rate of the tax? 

7. A person’s net salary, after paying a tax of 8d. in the £ is 
£580. What would he get if he had to pay no income-tax ? 

8. A person’s income was Rs, 1,410 a year, before income-tax 
was levied. The tax being 4 pies in the rupee, how much must his 
salary now be so that he may still get Rs. 1,410 as net income? 

9. One-sixth of a person’s income is exempted from income-tax ; 
and the tax he pays at 4 pies in the rupee is Rs. 2-1-4 per mensem. 
Find his annual gross income. 

10. After arent has been reduced #, arate of 3id. in the £ amounts 
to £12. What was the amount of the rent before the reduction ? 

11. A landlord after allowing his agent 54, of the gross rental of 
his estate, and paying an income-tax of 9d. in the £ on the remainder 
has 42,456-12-5 left. What was the gross rental ? ; 

12. If a rate of 6d. in the £ on the rateable value of an estate 
amounts to £91-5-0, and the rates are calculated on 22 of the gross _ 
value, find the gross value of the estate. 
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ONE-HOUR PAPERS—SECOND SERIES. 


REVISION EXERCISES. 
ia 


1. Resolve into prime factors 32,736 and express it as the pro- 
duct of three consecutive numbers. 


2, A sovereign weighs %82 of an oz. Troy. How many sove- 
reigns can be coined out of a piece of metal weighing 1 1b. Troy? 
This metal being composed of #4 pure gold and ;4, alloy, what is the 
value to the nearest penny of an ounce of pure gold? (12 oz. =1 Ib.) 


3. <A railway has a journey of 65 miles to perform and ought to 
finish it in3hrs. If its starting is delayed by a quarter of an hour, 
how many miles per hour must it increase her speed so as to arrive at 
the proper time ? 

4, A man’s net income is Ks. 973-15-4 after paying an income- 
tax of 5 pies in the rupee. What would have been his net income, if 
the tax had been 4 pies in the rupee P 


5. A person spent for his household as much during the first 6 
rnonths of the year 1908 as he did during the latter 6 months. If the 
average daily expenditure for the first six months was Rs. 3-13-4, find 
the average daily expenditure for the latter six months. 


IT) 


1. An empty cask weighs 10 lbs. and when filled with water 54 
Ke. How many gallons does it hold, it being given that the capacity 
of a kilogram of water is one litre and one litre contains 1? pints, 
ike. 272 Ibs. 

2. A pound of paraffin is made into 9 candles, each of which lasts 
for 5hrs. How long would each last if they were made 8 to the pound ? 

3. The diametre of a half anna being one and one-tenth of an 
inch, how many in a continuous straight line would reach from 
Palamcottah to Tinnevelly, a distance of 24 miles? What would be 
their total value ? 

4. The population of two countries are respectively 44,260,606 
and 43,331,654 ; and their areas are 162,655 and 121,377 square miles 
respectively. Find the average population of the square mile of both 
the countries together to the nearest integer. 


5. If asteamer makes the passage from New York to Liverpool, 
say 2,760 miles in 9 days 14hrs., and atrain goes from London to 
Edinburgh, say 405 miles in 18 hrs., compare the rates of the steamer 
and train. 
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iil, 


1. The following rule is sometimes given -—To convert ounces to 
vrams, multiply by 4%; find the error it being given 1 Kg.=2°205 Ibs. 

2. If the 10th, 100th and 1000th part of a_pound be called a 
florin, a cent, and a mil respectively, and a man’s weekly wages are 
£2-9f. 7 cents 5 mils upon which he pays an income-tax of 5 cents in 
the £, find his yearly net income and convert the result into Z s. d. 
to the nearest penny. 


3. If the diameter of the forewheel of a carriage bee: ft..5 tee 
and that of the hindwheel 3 ft.6in., find how many times (to the 
nearest integer) the one will revolve oftener than the other in a dis- 
tance of 10 miles, having given the circumference of acircle is..to the 
diameter as 3°1416 to 1. 


4. At a siege it was found that a certain length of trench was 
dug by the soldiers and nayvies in 4 days, but that when only halt 
the navvies were present, it required 7 days to dig the same length. 
What part of the work was done by the soldiers ? 


5. A book of 300 pages is $ of an inch thick without the cover. 
Calculate the height of 2,000 reams of the same paper piled one upon 


the other. 
LN 2 


1. Resolve into prime factors 25,200,409,600 and 67,760; find 
which of these is a square and the H.C.F. and L.C.M. of the square 
root and the other two numbers. 


2 Of 32 selected candidates for the Civil Service, 3 were above 
20 years of age, 4 above 21, 12 above 22 and 23 respectively and l 
above 24. What was the average age of the men? 


3. If 21 lamps are required to light a road 1,600 yds. long, how 
many placed at the same distance apart will be required for a road 
4 miles long ? 


4. After paying income-tax at a certain rate per rupee, a man 
had Rs. 608-11-7 left. If his original income had been Rs. 48 more, 
his net income would have been Rs. 655-7-7.__ Find the income of the 
man, and the rate of the tax per rupee. 


5. Acan do as much work in 2 days as Bin 3days. If A and 
B together do a piece in 12 days, find how long each will take to do 
it by himself. 
Ni; 
1. Ifthe average step of a horse be 27 ft. and that of a man 24 
{t., what is the shortest distance in which each can take an integral 
number of steps and find the number of steps taken by each. 
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2. If a man spends as much in 4 months as he earns in 3, how 
much will he lay by in a year from an incoine of £150? 


3. A person left a sum of money which was divided equally 
among 43 poor people, such that after a deduction of 6d. in the 4, 
each received £2-14-2. What sum did he leave ? 


4. Express the ratio of 12 can. 10 mds. 1 viss: 20 can. 16 mds. 
7 viss as a fraction in its lowest terms. 

5. A steamer makes a voyage in 72 days sailing on an average 
9 knots per hour. How long will another be making the same 
voyage whose average rate of sailing is 8 knots per hour ? 


WE) 


1. Find the sum of money which shall be the same fraction of 
4£61-9-1, that 2 cwt. 2 qrs. 10 Ibs. is of 36 cwt. 1 qr. 


2, The South Indian Railway runs the following trains :— 

Boatmail, Madras Beach to Tuticorin, 446 miles in 22 hrs. 

30 min. 

Mail, ee = a 3: ep het Naa 

Madura Express, Madras Egemore to Madura, 344 miles in 17 

hrs. 35 min. 

Find the average speed per hour for the three trains to the 
nearest mile. 

3. A has twice as much moneyas B. They play together fora 
certain stake. At theend of the first game B wins from A one-third 
of A’s money. What fraction of the sum B now has must A win 
back in the second game that they may have exactly equal sums? 

4, A bankrupt had valued his flock of sheep at Rs. 3 per head ; 
but after one-half of the number was sold at Rs. 2? and the other 
half at Rs. 34, he realized Rs. 32 more than he had expected. Find 
the number of sheep. 

5. Standard gold is worth £3-7-103 per oz. Find the least num- 
ber of ounces that can be coined into an exact number of sovereigns. 


Vi. 

1. Express a speed of 25 miles an hour in feet per second. 
Shew that the result may be obtained approximately by multiplying 
the number of miles by 13; and find the percentage error. 

2, Find-two nambers between 200 and 500 which are divisible 
by each of the numbers 12, 16, and 18. 

8. A schoolboy spends % of his pocket-money in the Ist week, 2 
of the remainder in the 2nd and 4 as. inthe 3rd week, and has. 
nothing left in the 4th. What is his monthly allowance ? 
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4. The tax on tobacco at the rate of 2 as. 6 p. per Ib. prodtced 
in a certain year Rs. 52,345. Find to the nearest ton the weight of 
tobacco taxed. 

5. The average score in a certain innings for a team of eleven 
was 40, that for the first six was 30; what was the average for the 
other five? 

VIII. 

1. Asum of £261-13-4 is to be levied by a rate in a parish which 
yields a rental of £7,850; what is the rate per G? 

2. Aman counts 22 telegraph posts in one minute. If they are 
44 yds. apart, at what rate per hour is the train moving? 

3. What is the smallest sum of money which will exactly contain 
each of the following sums :—la. 3p., la.6p., 2as. 4p., Jas. 6p.? 

4. In 400 yrs. 97 contain 366 days and the rest 365 days. Find the 
average length cf a year in days, hrs., min., sec. If the earth completes 
its orbit round the sun in 31556925'51 seconds, find the difference. 

5. The distance between two wickets was marked out as Ze 
yds. ; but the yard measure was 7 of an inch too short. What is 
the actual distance? 

IX. 


1. The polar diameter of the earth is 7899:114 miles, and its 
ratio to the equatorial diameter is ae - determine the latter omit- 


ting fractions of a mile. 

9. Find the contents of the smallest flask that can be filled by 
an exact number of any one of the following measures } pint, gal., 
3 gals., 5 gals., 9 gals. 

3. A bankrupt owes £78; his assets are £53; if the creditors 
get only 7s. 6d. in the £, what was the amount of expenses incurred 
in settling the claims? 

4. Ina school of 106 children, there were 17 aged 6 yrs., 26 aged 
74 yrs., 35 of 94 yrs., and 20 of 10 yrs. Find the average age of the 
remaining children, given that the average age of all the children is 
84 yrs. 

5. A diamond worth £460 is cut into two pieces, the ratio of 
their weights being 2:3. Find their value, the value of diamond 
warying as the square of its weight. 


X. 


1. Test the accuracy of the following rule :—To convert pounds 
to kilograms, multiply by #4, it being given 1 Kg. = 2°205 lbs. 
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2. The weight of a Roman coin is 60 grains, and it contains 
goths pure silver and the rest alloy. Find the value of 333 of these 
coins, when the value of 480 grains of standard silver is 5s. 2d., the 
value of the alloy being neglected. 


3. If a man’s income is reduced fron: £750 to £734-7-6 by 
income-tax, how much does he pay in the £ ? 
4, The wheels of a carriage are 11 ft. and 7 ft. 6in. in circum- 


ference. How many times will each wheel have performed a com- 
plete number of revolutions simultaneously in a mile ? 


5. Inacricket match, the scores in four successive innings are 
each < less than in the preceding innings, and the side which has had 
the first innings wins by 50. What are the scores in each innings ? 


XI, 

1. The following rule is sometimes given to divide by 3°14159. 
‘Multiply by 7, divide by 11, then by 2, and add one-eighth of one- 
thousandth of the result.’ Find to the Ist significant figure the error 
made in obtaining 10 + 3°14159 by this rule. 


2. The scale of a map is 1: 125000. Find in kilometres the dis- 
tance represented by a centimetre on the map, and in decimals of an 
inch, the distance on the map representing one mile. 

-. 3. A,B and C having respectively Rs. 53, Rs. 3,4 and Ks. 634 
subscribe 3, 3 and 4 of their money. What does the subscription 
amount to ? 

4.° Af Liitre== 12? pints, find the cost.of 16 pints of becr, et-Gs.ce 
litre, 

5. Atrain is running at the rate of 45 miles an hour. Find the 
number of telegraph posts, 55 yds. apart that can be counted in a 
minute, by a traveller. 

Dak: 


1. Find “the cost of makine a-fence Sturt. 11 po. 2% Yasser 
4183-6-8 a mile. 

2. What is the smallest sum of money that can purchase an 
exact number of exercise books at 9 pies each or copy books at la. 
8 p. each or drawing books at 4 as. 6 p. each ? 


3. A person pays one-tenth of his income to a Life Assurance 
Company ; and this amount is free from income-tax. On the remain- 
ing nine-tenths he pays tax at 5 pies in the rupee. If the tax he pays 
amounts to Rs. 5-13-9 a month, what is his gross annual income ? 


4, A carpenter first cut off 3 of a plank and then § of the re- 
mainder. If this was found to be 4 ft. 10 in., find the entire length. 
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5. From 1lb. av. of bronze, 48 pennies are coined and bronze 
contains z}5th part by weight of zinc. Find the total weight of zinc 
in the bronze coinage of the value of 498,765. 


AT: 


1. Bought 6 ewt. 3 qrs. 21 lbs. of sugar at Rs. 28 a cwt.; for 
which Iam to pay 3 in cash and the remainder in tea at 3 as. a 1lDs; 
how much tea have I to give? 

2. Ifa population is now ten millions, and the births being lin 20, 
the deaths are 1 in 30, what will be the population at the end of 5yrs.? 

3. The price of diamonds per carat varies as the square of the 
weight ; if a diamond of 2 carats is worth £32, what is the value of 
one of 3 carats? 

4. A and B are out shooting; A fires 5 shots to B’s 3, but ee 
kills only one in 3 shots, while B kills 1 in 2. When B has missed 36 
shots, which of the two has killed most ? 

5. What must be the gross produce of an estate that after paying 
iy as income-tax and a rate of 2s. lid. in the £ on the residue, there 
may remain £2,574 per annum? 


OLY. 


1. Ifa national debt of 512 million pounds has an eighth part of 
its then existing amount paid off every year, how soon will it be 
reduced to less than half its original amount? 

2. A bankrupt can pay 6s. 8d. in the £; if his assets were 4000 
more, he could pay 7s. 4d. Find his debts and assets. 

3. One-fourth of an estate belongs to A, ¢ of it to B and the 
semainder to C which is worth Rs. 2,500 more than A’s share. What 
is the value of the whole estate ? 

4. If one kilometre = 5 of a mile, find the number of kilometres 
in 72 miles. | 

5s Aman ina train observes 35 telegraph posts in a minute. Af 
they are 44 yds. apart, find the rate of his travelling in miles per hour, 


AW 


1. Owing to leakage, the quantity of wine in a cask is less at the 
end of eack year by ,i,th part of what it was at the beginning of that 
year. How much will be lost in the course of 5 years from a cask 
which now contains 100 gals. ? 

29. Three varieties of milk A, B, C are used in the manufacture 
of butter. Find which produces the most butter per gallon. 

A, 132 gals. produces 22% lbs. of butter. 
B, 749% gals. 3 139 lbs. 
Cubes als: *<5;, 112 lbs. 


2.9, 


ue 
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3. If a model of the earth were made with a diameter of 20 
yards, express as the decimal of an inch to the first significant 
figure, the height of a mountain 25,000 ft. high, taking the earth’s 
diameter as 7,900 miles. 

4. A gentleman saves Rs. 75 monthly. He spends 3 of his 
income and sends 3 of the remainder to England towards the cost of 
the education of his children. Find how much he earns annually. 

5. A sovereign may not weigh more than 123°47447 grains, and 
has to be withdrawn from circulation when it weighs 122°5 grains. 
A heap of sovereigns weighs 384 tolas, correct to the nearest tola. 
State the greatest and least possible number in the heap. (A tola 
contains 180 grains.) 


pcre ere cee 


CHAPTER XXII. 
MENTAL ARITHMETIC. 


253. We have already seen how the value of a dozen 
articles in Indian or English money may be calculated men- 
tally Art. 89; and hence the value of any number of dozens 
may be found. 

When the value is required for any number of articles, 
express the given number as so many dozens and fraction of 
a dozen. 


EXAMPLE 1. Find the value of 88 articles at £ 3-3-6 each. 
Mental process. 
88 = 84 + 4=7 dozens + 3 of a dozen. 
The value of 1 dozen at 43-3-6 = £36 +- 42s. = £38 2s. 


Pas Wlv@eesetdayee ve Scant aeewveve 4s omens o='6 38: 28..0¢ 7 == 6266 T45. 
ARE oo cscee cs ES acs oe voice aos ree? = + of £38 2s. = gid ie. 
So, oann o6a BB OR Joan waccega ceric e.eesveds = £266 14s. + £12 14s. 

== £270 8s; 


254. To find the value in Indian money of any number 
of articles that is a multiple of 16. 


Reckon each atina in the given value as a rupee, and get the 
value of 16 (Art. 80) and then multiply. 
EXAMPLE 2. (a) Find the value of 16 articles at 12 as. 6 p. each. 
12 aS. 6p. = 123 as: 
“. Required value = Rs. 123, 1.é€, Rs. 12-8 as. 
(6) Find the value of 128 articles at Rs. 1-10-9 each. 
Value of 16 articles = RS. 16 -- Rs. 103 = Rs. 263, 
-. Value of 128 of 16 X% 8 Rs. 267 X 8 = Re. 214, 
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255. To find the value in English money of any multiple 
of 20 articles. 
EXAMPLE 3. The value of 20 articles at 13s. 9d. = £13} = £13 ls. 
The value of any multiple of 20 may be obtained by first finding 
the value of 20 articles and then proceeding as shewn in example 2 
above. 


256, Special rules for 100. 
1. To find the value in Indian Money of 109 articles. 
EXAMPLE 4. Cost of 100 pencils at 43 pies each = 49 half- 
+upees + 4 & 44 p.= Rs. 24 + 18p.= Rs. 2-5-6. 
For cost of 100 pencils at 44 p. each = cost of (96 + 4) pencils at 
4 p. each = 43 (96 + 4) pies= 44 (96 pies + 4 pies) = 43 (8 as. +4 p-) 
= 41 (larupee+4p.) =Rs.24+4X Ae >. == RS. 2 Sass +18p.= 
Rs. 2-5-6 | 
Cost of 100 things at 1 an. 7 p. each = 19 half-rupees +76 p.= 
Rs. 9-14-4. 

Reduce when necessary the given value to pies ; take tor 
answer as many half-rupees as there are pres, and to this add 
tour times the number of pies. 

2. To find in English Money the value of 100 articles. 

EXAMPLE 5, Find the value of 100 things at 74d. 

72d. = 31 farthings. 

The required value of 100 things at 77d. each = the value of 
(96 -—- 4) things at 31f. each = 31 (96 + 4) f. = 31 (96f. + 4f.) = 31 
(2s. + 1d.) = 62s. + 31d. = £3-4-7. 7 

Reduce the given value to tarthings, and take tor answer as 

many pence as there ave tarthings and twice as many shillings. 
EXAMPLE 6. If the value is given in shillings, the value of 100 
things is found by taking £5 for every shilling in the given value. 
The value of 100 things at 17s. 6d. = £5 K 73 = £87 10s. 
For the value = 17s. 6d. X 100 = 1745. X 100 = 1735. X 20 X 5= 
£17k X 5 = £87 10s. 

257. To find the value of any number of articles at an 
even number of shillings each. 

EXAMPLE 7. Find the value of 69 articles at 14s. each. 

The value of 69 articles at 14s. each = £69 X 14 = £69 X & 
ee en Ay a= babi = £48 Gs. 

69 K 7 = 483. 

Value required = 2 & 3s. + £48 = £48 65. 
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Multiply the given nunber of articles by half the gtvenr 
number otf shillings; then twice the first right hand figure 
will be the number of shillings and the other figure or figures - 
will be pounds. 


258. To find the cost when the value is given nearly am 
integral number of R. or £. 


EXAMPLE 8. Find the cost of 32 books at Rs. 2-15-9 each. 
Rs. 2-15-9 = Rs. 3 less 3 pies = Rs. 3 — § anna. 
*, The cost of 32 books at 2-15-9 = 32 (R. 3 — 4. anna). 
= Rs. 96 — 8 as. 
a= KS,;00.07 88s 
The cost of 40 articles at 45-19-11 is the cost at £6 each less 40 
pence ; for 45-19-11 = £6 — 1 penny. : 
The cost of 78 things at Rs. 3-13-4 = 78 (Rs. 4 — 4 R.); for 
Rs. 3-13-4 = Rs. 4 — 2 as. 8 p. = Rs. 4 — } of a rupee. 


259, The total cost being given, to find the number of 
articles by expressing the cost of each article as a fraction 
Bink. 4ar-o1 Zt. 

EXAMPLE 9. If an article cost 5 as. 4 p., find how many can be 
bought for Rs, 30-10-8. 
ee 4p. =; of a rupee. 
In. Rs. 30, there are. 90 one-thirds’ of a rupee; @nd.in 10 as.G 2 
there are 2 one-thirds of a rupee. 
“IN tin ber of articles. 192; 


ee 
———_—_—_—_ 


MENTAL ARITHMETIC. 


EXAMPLES.—ORAL. 

1. To be worked as shewn in example l. 

Find the: valde at .(@) 9 as. 8p. “each, 00) 12s. eae, 
(c) Rs. 1-3-4 each, (d) £1-2-2 each of (1) 30, (2) 39, (3) 40, (4) 54, 
(5) 66, (6) 76, (7) 87, (8) 90, (9) 100 things. 

2. To be worked as shewn in example 2 (a). 

Find the value of 16 articles at (1) 6 as. 6 p. (2) 7as.9 p. (3) 8 as. 
3p..(4) 9-as, 6 p. (5) 10 as..3 p.- (6) 12 as. 9 p..(7) 14 as. e P. (8) 15 as. 
3 p. (9) Rs. 1-2-6. (10) Rs. 2-3-9. (11) Rs. 3-1-3. (12) Rs, 3-4-9 each. 

3. To be worked as shewn in example 2 (0). 

Find the value at Rs. 2-13-6 each of (1) 48, (2) 64, (3) 80, (4) 112, 
(5) 128, (6) 160, (7) 192, (8) 240 articles. 
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4. To be worked as shewn in example 3. 

Find the value of 20 articles at (1) 13s. 6d. (2) 15s. 3d. (3) 16s. Od. 
Pa) dds. 3¢. (5) 19s: 6d. (6) 41-2-3. (7) 1-10-9. (8) £1-12-6 each. 

5. ‘To be worked as directed in example 3. 

Find the value of (1) 60, (2) 80, (3) 120, (4) 180, (5) 220, (6) 260° 
articles at £1-4-3 each. 

EXAMPLEs 6—9 are to be worked as shewn in models 4—7. 

6. Find the value of 100 things at (1)7p. (2) 8ip. (3) 92D. 
(4) 103 p. (5) 114 p. (6) lan. 5p. (7) Lan. 10p. (8) 2 as. 13 p. each. 

7. Find the cost of 100 articles at (1) 5id. (2) 6%d. (3) ise 
(4) 8id. (5) 98d. (6) 103d. (7) llad. each. : 

8 Find the value of 100 things at (1) 7s. (2) 8s. 3d. (3) 9s. 6a. 
(4) lls. 9d. (5) 14s. 6d. (6) 17s. 3d (7) 18s. Gd. (8) 19s. 3d. each. 


9. Find the cost of (a) 74. (6) 97. (¢) 190 articles at CI )s esas 
(2) 14s. (3) 16s. (4) 18s. each. 

10. To be worked as shewn in example 8. 

Find the value of 30 articles at (1) Rs. 1-15-9. (2) Rs. 1-15-11. 
(3) Rs. 2-15-10. (4) Rs. 2-10-8. (5) Rs. 2-134, (6) “Rs, 3-19-9e 
(7) Rs. 4-15-11 each. 

11. To be worked as shewn in example 8. 

Find the value of 50 things at (1) 19s. 10d. (2) 19s. Bea 
(3) £1-19-6. (4) 41-19-8. (5) 41-19-10. (6) £2-13-4. (7) 42-19-9. 
(8) 42-19-11 each. 

12. To be worked as shewn in example 9. 

If an article costs 2 as. 8 p. how many can be bought for (1): 
719-8. (2) Rs, 2-2-8. (3) (Rees3-13-47 2 (4) Rs. 4-10-8. (5) 
Rs. 5-13-4: (6) Rs. 7-10-8. 

13. To be worked as shewn in example 9. 

If an article costs ls. 8d. how many can be bought (1) £1-10s.. 
(oy f1-11-8.. (3) 42-3-4.~- (4) 42-16:8- (5) £3-8-4. (6) £3-15s. 

14. If the cost of 100 articles be Rs. 10, find the cost of (1) 125,. 
(2) 175, (3) 250, (4) 160, (5) 199, (6) 230 articles of the same kind. 


~, 
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CHAPTER XXIII. 


PRACTICE. 


260. Practice is a short method of finding the value of 
any number of articles or quantity of goods by means of 
Aliquot parts. 
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[ CHAP. 


Aliquot parts of any quantity are such as will divide it 


an exact number of times; 


but a measure. 


2s. 6d. is an Aliquot part of 10s. ; 
times and is one-fourth of it. 


Re. 1 for 5 as. 4p. = 4 of Re. 1. 


As 


EXAMPLES.—ORAL. 


of a rupee, of a$hilling and of a pound. 


vs 


oe 


Express as Aliquot parts— 
ti) Of Gas. 3 ae. G Pie, St Dy Spee, ie 
¢2). QE S.asy: 2/as.' Sop. bal dpx, 8 p., Git. 
(Si) -O8 45.3 Ad... bd... 15. 42. 
(4) OF ds. 3d.: 3d. od., 1éd., 73d. 


Of what is— 

28. Od. (1) 3, (2) 2, (3 ) (4) 3? 

is 00 WL aes as (3) x as CA? 

3 .asv 6 p; (1) By 62) dey CD ge (4) Hee? 
5 gist gu 01) By (a. Ve , (4) Ae? 


EXAMPLE. Divide into Aliquot parts— 


iM as.ia. De Los. Od: 
14 as. 4p. | DIS 3 Jae 


6 as. == 4 of Re. 1. | 
4as.=+of 8 as. | 
2 as. == 3 of 4 as. | TS: SO. SOR ess Gey 


10s; 4 of 2 T. 
23. 62. == 4 Or 20s 


ep. =< oF 27as. 


EXAMPLES.—ORAL. 


I. Break into convenient Aliquot parts— 


ye 
oe 


DS, 2p. . 2. SAS sea pn 9 er es ee 200. oe 
Bias; 10 p.) “Oy Sas Spee 7) | Oi diet tee ae 


O14 as:- 3p." 10, nade: Bope” Te oes av es 


II. Divide into Aliquot parts— 


A 
a 
9. 


10s. 9d. oe dese on: Se: GL osn ais 4, 
Sid. - 6. 104d. 7. kL S. 
13s. 53d. 10. 16s. 72d. Lk. 27h 3380. oe 





thus an Aliquot part is nothing 


for 2s. 6d. divides 10s. four 
Also 5 as. 4 p. is an Aliquot part of 


Let the pupils construct Tables of Aliquot parts of an anna, 


as. 4p. 
aeitnon. 
as. 10 p 


135.3. 
7s. 98d. 
19s. 83d. 
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261. Practice may be either Simple or Compound accord-. 
ing as the quantity whose value weight, etc., is to be found 
in Simple or Compound. 

In Simple Practice the given quantity is in the same 
denomination as the unit whose value is given. 

87 things at 9 as. 10 p. each; 38 cwt. at 4£2-6-8 a cwt.; Rs. 87 at 
Is. 4d. a rupee. 

Thus Simple Practice is only a process of finding by means of 
Aliquot parts the cost of a simple quantity, when the value of the: 
unit is given. 

Before the student begins to work out a sum in Practice, he 
must be able to split the given amount into its Aliquot parts. 

262. An Example: in Simple Practice is worked as. 
follows :— 

EXAMPLE 1. Find the value of 180 jack-fruits at 
5 as. 9 p. each. 


RS Ack: 

180. 0 Os the value of 180 fruits at 

Re. 1 each. 
Apacs = OL be, AD Ores mae bias seus far aceas nes ieee 
fanna =< of 4as. Ae SS Ora cea eah betes qa oes 
6 pies ==> Of 1 an. Se OP a Nace ios noes OF: a 
mo pless=—= 4.01 6 p, Dodoo iceacs reais ets sie sine one: ms 

| Re te Ora pe co clone ae ree sas. 9p. each. 


_ We do not take into account Rs. 180, for that is the value at 

Re. 1 each, which is not proposed in the question. 
EXAMPLES.—ORAL. 
Find the values of the following nuraber of things :— 
(1) 16, (2) 24, (3) 40, (4) 60 at 33d. 
ey 10, (2). 15,7 (3)- 25; “0h goat) an. 4p. 
CDs hes (2)- 16, (Sts (4): 20 rar Iss ba. 
tScatsel) 2as8 p. (2) ane 2 (3) e5-as..4 p. 
EXAMPLES. I. 

Find by Practice the value of the following number of 
articles :— 
256 at 10 p. each. 
371 at 18s. 8d. 
2025:at-25 as: LO} p. 
1224 at 17s. 83d. 


Fe O20 


131-at lid. each. 
1572 at 16s. 4d. 
2013 at 14 as. 74 p. 
Z20302at. 18s. 98d. 


ST 
oF Se 
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EXAMPLE 2. Find the cost of 527 things at £3-14-8? each. 


L* eC eeae 

| S2¢2 5 : = cost of 527 things at 41 each. 

+ Bee Gi eee ee ee ats 

OS cca SO SU) PGSM cak) MS. o ae pens vad beet ose 10S 5 

Bese MOL Soe 1) 105 U8, 0, ahha pemeees ds,. 
Sh ues On AS. | Uy dn ek SS ce ee cant arent eee ome 3 me. 
1d, = 3. of 8d. Pei ee ee Beh cs 
id. == 3 of id. | 010'118 =....,... aa. 3 

| 


| 1969 2 34 = cost of 527 things at £3-14-8% each, 


EXAMPLES. II. 


-Find the cost of the following number of articles :— 


te 885: at-41-6-5 each. 2. 987 at £1-13-4 each. 
3. 2564 at Rs. 7-15-4. 4. 475 at £2-16-8. 

roy FOS 1 at iL 1=8. 6. 18426 at Rs. 2-8-94. 
7. 2204 at Rs. 4-11-73. 8. 4284 at 45-16-43. 


EXAMPLE 3. Required the cost of constructing 1234-5 
‘miles of railway at £4485-5-6 per mile. 
The cost of 1234°5 miles at 41 per mile = 41234°5. 


Z 
1234°5 == cost at 41 per mile: 
485 ‘ 
49380 Beier ia 4400 % 
98760 . eee ea ae: 480 oe 
61/255 ma per ore LS 
sce 7 Ole GOO Z a) = Eeeame ea, 5S: S 
6d.=7,0f5s. |  _30°8625—......... 6d. > 
DE) Ae Si cutie es. 49599071-19-9. 


BXAMPLES. III. 


Find by Practice the cost of constructing roads whose 
lengths are given in miles— 

1. 874:5 at Rs. 784-9-9. 2. 2006°6 at £41891-11-8. 

3. 364-4 at £119-15-8. 4. 709°25 at £1729-3-4. 
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263. When the given unit is a Mixed Number, convert 
the fraction into a decimal and proceed. 
EXAMPLE 4. Find the cost of 1672 ewt. at £3-2-6 each. 
The cost of 1672 cwt. at 41 each = 4167°375. 


a 
| 167:379 = cost of 1672 cwt. at £1 each. 
3 
BPC Se eh as teers wore 
gS Cea Or Zt Ce UiSy Sie at aos kr. oak aN POO 3% 
Adding | 523°046875 = £523-0-114 Ans. 


| EXAMPLES. 1V. 

Find the cost of— |. 

1. 784% yds. at Rs.\13-9-9$. 2. 2374 cwt. at 43-11-63. 

3. 7023 cwt. at 42-6-73. 4, 12348 tons at £7-11-8. 

Be 000 ac. at Rs, 999 10 as..6.. 1015¢ yds> at.3s.. 103d. 

(= 9868; mds. at Rs. 10-8 as. 8. ~ 905% mds. at'RKs. 14-12 -6. 

264. In working questions in Practice, we may some- 
times with advantage employ subtraction of Aliquot parts, 
instead of addition; thus, 13 as. 4 p. = Re. 1—é# of Re. 1. 

EXxAMPLeE 5. Find by Practice the value of 125 things 
at 13 as. 4 p. each. 
; 13:48; 4ip;.— 1 rupee — 2 asS-p. 


RG ACP. 
125 0 0= cost of 125 things at Re. 1 each. 
las. 5p. ==-¢ 0f Re. 1 20 1oh Bea tte he Yad ees oe AS. O Tha Ge 
Subtracting BE Se cay aca vate ce nies 13.48, 4p, 


EXAMPLES. V. 


Find the value,. by using subtraction of Aliquot parts, of 
the following number of articles :— 

te elo at.a3.as..4:p. 

3. 1000 at 18s. 4d. 

oe ct 2 os. 

7. 960 at Rs. 2-14-8. 


420 at 17s. 6d. 
370 at 18s. 8d. 
4840 at Rs. 315 as, 
999 at £5-18-4. 


DD ww 
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265. Questions such as the following bearing on Ex- 
change, Bankruptcy, ete., may be easily worked by Practice. 


EXAMPLE 6. Find the value of Rs. 23,450 in English 
money at ls. 4d. a rupee. 


| ee 

| 23450 0 0 <= the value when Re. 1 = 41. 
1s. = 2, of £l 12 10 = Ste neresecacersesece Re, 1 == is, 
4d.== + of Is. U0. LG Wi ean eee Re. 1 = 4d. 


41563 6 8= the value of Rs. 23,450 when Re. I 
is worth Is. 4d. 


EXAMPLES. VI. 

Find by Practice the value in Engiish money of— 

1. Rs. 12,340 at 1s. 4d. a rupee. 

Zu, Rs.9,999 at ds. da.-a rupee. 

3. Ks..3,45,678 at ls. 4.-d. a rupee. 

4. Rs. 2,3792 at 1s. 33d. a rupee. 

EXAMPLE 7. A _ bankrupt has debts amounting .to 
Rs. 4,800; but he can pay only 10 as. 10 p. in the rupee. 
Find by Practice what his assets are. 





ies, 
4800 = his effects if he pays the whole debt. 
Bae, = BORG GAO == a icisaces ss ik oeaen eee 8 as. in.the Re. 
PQS a= a Ot eae 1 BOO es sae ee orcs sala aa ae PASS oma seeds 
Bip oS Ol. Ass Shot) Se a as vette ee anearaneee GIG Sécateatanee 
BD va OL. ae. 4 HOU Si sitetainny ton aed ae stayed iis Jee emer 
PRS (2) BA) NSS si Sidal eee pathos wot 19) 86. 10) Oss a.aee ae eaae 


EXAMPLES. VII. 


1. A bankrupt’s debts amount to Rs. 15,640; and he can 
pay 13 as. 11 p. in the rupee; what are his assets ? 

2. A bankrupt has debts amounting to Rs. 5,440; but he 
can pay only 12 as. 8 p. inthe rupee. What is he worth? 

3. A man has a debt of £1,878-17-6; and he can pay 13s. 
83d. in the 4. Find how much he is worth. 

4. A manhas a debt of £15,756-13-4; and he can pay 
only 15s. 114d. in the 4. What are his assets? 
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BILLS AND INVOICES. 


266. When a person completes his purchases at a shop 
or a business house, the selier of the goods delivers to the 
buyer a list of the articles bought with their prices specified 
and the total made up. Such a list is called a Bill. 

267. An Invoice is a statement in detail, of the quantity, 
description and price of the goods, sent by a seller to a 
buyer to his residence along with-the goods. 

Each separate entry in a bill or an invoice is called an item. 


If the cost of the goods is paid for at the time of purchase, 
the invoice is veceipbted ; that is the seller or his Cashier 
writes ‘ Received’ on it, signs it and enters the date of receipt. 


if the amount exceeds Rs. 20, one anna stamp must be affixed, 
which is cancelled by writing the name and the date across it. 


In England, if the value of the purchase is 42 or exceeds this 
sum, a penny stamp is affixed and similarly cancelled. 

268. If money is not paid at the time of purchase, when 
credit is given, a statement is sent to the customer once 
every month, quarter or at other fixed periods of the year, 
shewing the amount of the invoices: with their dates and 
total; and this statement is called an Account. 

Specimen of an Invoice or Bill. 


PALAMCOTTAH, 31st Dec., 1898. 


Mr. 8. M. DANIEL, 
Bought of EDWARD & Co. 





tr 


A EP. 

Dec. 31 | 11 yds. of flannel at Rs. 1-14-6 asc te LeU Ee 7G 

16 yds. of twill at 4 as. 6 p. oa Le 4 81°20 

6 dozen handkerchiefs at Rs. 2-4 a dozen. 13 8 | 0 

12 yds. of silk at Rs. 2-8-6 se8 ee 6: | 6 
TotavRsi .. gore @ 
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EXAMPLES. VIII. 


Make out bills for the following :— 

J. 100 cocoanuts at ? of an anna each; 75 mangoes at 
1$ as. ; 250 oranges at 14 as.; 300 apples at 14 as. 

2: - il blankets:-at-dts, 9: a pair: Li-pairs at Rs-23) aoe 
single blanket; 10§ yds. of silk at Rs. 2-3-8 a yd. ; and 50 
handkerchiefs at Re. 1 11 as. per dozen. 

3; ae VISS. Of Pepper at-O"pies- per pal.+* 44 Seeravars wee 
4-p.a seer; 34 viss at 3 pies per pal. ; 1 md. at 22 as. a seer. 

4; 354 Ibs. of tea.at 29. Od. pet 1b.4-18 lbs. at. ose 
20 Ibs. at 6s. 34d.; and 102 Ibs. of coffee at 3s. 6d. per Ib. 

.5. 82 yds. of cloth at 2.as. 6 p..a yd.; 5 score quill pens 
at«5-for 2 pies; 154-yds.. of tape.at 3 pies a yd.s andis 
papers of pins at 2 as. 64 pies a paper. 

6. .77 yds. of silk at:17s. 88d. per yd. ; 724 yds. of velvet 
at 12s. 6d. a yd. ; 224 yds. of flannel at 4s. 93d. a yd. 

7. 84 quires of paper at 3 as. 6 p. a quire; 24 note-books 
at Rs. 1-4-6 each; 120 pen holders at 5§ as. a score; 3 
gross steel nibs at 11 pies a dozen. 

iS. cdoamenrowiss “of sugar at 4d: an. a.visss- 174 yds 
flannel at Rs. 24a yd.; 10% viss of coffee at Rs. 24 a viss ; 
and 12+ Ibs. of tea at 12 as. 8 p. a Ib. 


eee 


COMPOUND PRACTICH. 


269. In Compound Practice, we find the value of a 
compound quantity when the value of only one of its denomi- 
nations is given; as 2 mds. 3 viss 4 pals. at Rs. 3-8-8 a md. 


EXAMPLES.—ORAL. 


1. What aliquot parts of a candy are (1) 5 mds. (2) 10 viss ? 

2. Express as aliquot parts of 1 viss (1) 8 pals. (2) 5 pals. ? 

3, What aliquot parts of 1.cwt.1 qr..are (1) 35 1bs. (2) 28 lbs. 
(3) 20 lbs. (4) 14 Ibs. ? 

4. Express as aliquot parts of 1 fur. (1) 8 poles. (2) 5 poles. (3) 
55 yds. (4) 44 yds. (5) 22 yds. 

5. What aliquot parts of 1 day are (1) 12 hrs. (2) 80 min. ? 
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EXAMPLE. Find the value of 2 mds. 3 viss 4 pals. of 
sugar at Rs. 3-8-8 a maund. 


TRS. Ae ee 
| eee value of 1 md 
Z 
; Fond aCe eat 5. Cathie 24COss 
2 wise, == 2 -0t I md ra gi eee ae ema eee 2 viss. 
1 viss = ¢ of 2 viss.. | Gene eS eae 1 viss. 
4pals.= 7, of lviss; 9 0 3$= 4 pals. 
ey. Gis oar ents mds. 3 viss 4 pals 


EXAMPLES. IX. 


Find by Practice the value of — 
ines ids, o271Ss. 0 pais. al Ks. 3-10-8.a md. 
¥ mds; 4°viss 3S srs. 6 pals. at Rs.-5-7-8 amd. 
8 ewt. 3 qrs. 12 lbs. at Rs. 27-4-4 per cwt. 
-9 tons 17 cwt. 2 ars. 24 lbs. at Rs. 125-6-8 a ton. 
7 tons 13 cwt. 24 Ibs. at 24 guineas a ton. 
6. 12reams 12 quires 12 sheets of paper at Rs. 3-14a ream. 
Find the cost of repairing a road— 
7 - 6 mi. 3 fur. 110 yds. long at Rs. 450-8 as. a mile: 
Sef tat. 3 fur. 165 yds. long at Ks. 682-7-4 per mile. 


Ui Go 


ee Sere CO 


EXAMPLE. Find the value of 24 tons 12 cwt. 3 arso2F lbs: 
at £18-12-6 a ton. | 


first Method. 

‘fake aliquot parts of ton, cwts., etc., as in the above example 
and proceed. ! 

Second Method 

Or since £18-12-6= £18625, we might multiply £18°625 by the 
given weight, taking aliquot parts as in method 1. 








Third Method. Ef 
7127 Tbs. 
24°646875 at 41 per ton. 28 | 4 36-— 2 
reese 16 ee 
246°46875 at £10 per ton. 4/3°75 qrs. 
10s. 1 of £1. Epa at £8 ” 20/12°9375 cwt. 
=70 12°32343:75 at 108.0% 94-646 
25. 6d. = + of 10s 3-080859375 at 2s. 6d. ods toe 


~459-048046875 = £459-0- 113 to the nearest penny. 
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Fourth Method. 
Find the product of 24°646875 and 18°625 by contracted multipli- 
cation ; and find the value to the nearest penny. 


246°46875 
1°8625 


246°46875 
197°17500 
14°78812 
"49294 
-123528 


ee 


4£459°04804 = £459-0-115. 


EXAMPLES. X. 


Find by Practice to the nearest pie or penny the cost of— 
1. 72 can. 2 mds. 6 viss at Rs. 200-8-4 a candy. 
50 reams 14 quires 8 sheets at Rs. 18-12 as. a ream. 
21 tons 13 cwt. 3 qrs. 26 lbs. at Rs. 40-13-4 per ton. 
DO: FUSS: 2 feoU MeO? Silk ats.) deer ware 
300 tons 18 cwt. 2 qrs. at 4240-12-6 a ton. 
6. 157 mi. 3fur.-24 po. of. telegraph wire at 411 10s. 2 
mile. 
7. Constructing a tramway 17 mi. 7 fur. 165 yds. long at 
Rs. 18,223-5-4 a mile. 


8. Making a road, 3/.m1...6: fur..3]. po 3° yds. lone at 
Rs. 1,785-3-4 per mile. 


Mb wo 


ee 


EXAMPLE. Find the cost of repairing a road 15 mi. 0 fur. 
411 yds. long at Rs. 50-10-10 a furlong. 


In this example, (1) we may reduce 15 miles to furlongs and find 
the cost of 120 fur. 417 yds. at Rs. 50-10-10 afurlong, or (2) finding the 
cosf of 1 mile to be Rs. 50-10-10 X 8 or Rs. 405-6-8, we may obtain the 
cost of 15 mi..0 fur. 414 yds. at Rs. 405-6-8 a mile, or (3) we may find 
the value at Rs. 50-10-10 a mile in the usual way and divide it by 8. 


This may be easily worked if the yards be expressed in decimals 
of a-mile thus : 


—— 
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a. 
a 


Fin 


> 


ok 


ao 


oie aS 


1 & 





20'41°25 yds. 
{ 11)\2°0625 
8) 1875 
Miles 15:0234375 
Rs; 
150234375 at Re. 1 a mile. 
405 
| 6009°37500 at Rs. 400 a mile. 
| 75°1171875_ at Rs.,5 yi 
4p.=tof Re. 1. | 50078125 at 5 as.4p. ,, 
4p.=tof5a.4p.| 1:251953125 atla.4p. ,, 
'6090°751953125 = Rs. 6090-12-0 to the nearest 
pie. 
EXAMPLES. XI. 
d by Practice to the nearest pie or penny the cost of— 


4 mi. 6 fur. 120 yards of wire at 43-12-10 a furlong. 

6 can. 18 mds. 7 viss 32 pals. of quicksilver at 
Rs. 233-5-4 a maund. 

2 can. 8 mds. 3 viss 12 pals. at Rs. 2-6-8 a viss. 

20 ac. 2 ro. 25 po. at Rs. 450-10-8 per rood. 

14 ac. 5 po. 154 sq. yds. at Rs. 640-8 as. per acre. 

25 ac. 6 po. at £82-10-8 an acre. 

17 mi. 68 yds. 2 ft. 3 in. at Rs. 3,460-10 as. per mile. 

209 tons 2 ars. 14 Ibs. at Rs. 180-5-4 per ton. 


EXAMPLES. XII. 


MISCELLANEOUS. 


Find by Practice— 


¥WiSS. 


1. The value-of Rs. 720-12-6 at ls. 4d. a rupee. 

The dividend on £720-11-3 at 16s. 9d. in the £. 

The value of 99 cwt. 3 qrs. 27 lbs. at £5-2-6 per cwt. 

The cost of 15 mds. 25 srs. 6 pals. at £12-10-3 a md. 

The value of 12 can. 1 md. 7 viss 16 pals. at Rs. 840-6-8 a md. 
The value of 71 yds. 2 ft. Jin. of cloth at 13 as. 8 p..a yd. 
The dividend on Rs. 2,400-13-9 at 9 as. 8 p. in the rupee. 

The weight of 2 mds. 3viss 4srs. 4 pals. at 3lbs 2 0z. per 


GND Wm oh 
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9. Find the total cost of— 
(a) A fence 3 fur. 11 po. 34 yds. long at £183-6-8 per mile. 
(6) 345 shares at £40-16-9 each. 
(Cc) 27 tons 14 cwt. 3 qrs. 14 lbs. of hay at £4 16s. per ton. 
10. Make out a bill for the following articles, and express the sum 
in rupees, annas and pies, taking the rupee to be equal to ls. 4d.— 


(a) 1 piece of flannel 40 yds. long, at 2s. 10id. a yd. 
(6) 2 pieces of long cloth, 39 yds. each, at 6 as. 8 p. per yd. 
(e); cwt, 3 qrs. 1 stone of sugar at 41-155. a-cwt. 


11. Make out a bill for the following, expressing the total in 
4 S. a, taking 1s. 4d. equivalent to one rupee :— 
(a) 425 yds. of twill at 3 as. 9 p. a yd. 
(6) 10 tons 6 ewt. 3 qrs. 14 lbs. at 43-45. per ton. 
(c) 4 can. 3 mds. 2 viss at Rs. 61-5-6 per md. 


12. Find the cost of constructing a railway consisting of (@) 198 
mi. 2 fur. 165 yds. at Rs. 39,175-2-8 per mile, (6) 2,240 yds. of bridge 
at Rs. 158-10-10 per yard and (c) 675 yds. of tunnel at Rs. 24-9-11 
per foot, 


CHAPTER XXIV. 


SQUARE MEASURE: RECTANGULAR AREAS. 


270. The student is already familiar with the meaning of 
the terms Square and Rectangle. 
The dimensions of a rectangle, are its length and breadth. 


The area of a rectangle, square or any other figure is the 
amount of space occupied within its bounding lines. 

If a side of a square is one inch, the area of the square is one 
square inch; if a side of a square is one centimetre, the area of the 
square is one square centimetre ; if a side of a square is one foot, the 
area is one square foot; and if a side of a square is one metre, its 
area is one square metre. 

Square inch, square centimetre, square foot and square metre are 
square units. 


We thus see that a square unit is a square whose side is 
one linear unit. 


XXIV] AREA OF A RECTANGLE. 231 


The area of a figure is measured by the number of square 
units it contains. 

271. To find the area of a rectangle, the length and 
breadth being given. 


ake the rectangle ABCD, whose side AB represents 6 in, length 
and the side BC represents 5 in. breadth. 





Divide AB into 6 equal parts and BC into 5 equal parts. - [nen 
each part represents one incl. | 


Through the oints of. division draw parallel lines to the sides as 
shewn in the figure.. 


The rectangle ABCD is thus divided into squares ; representing 
square inches. . 


ABCD now contains 6 columns of 5 squares;. therefore the 
rectangle contains 6 X 5 squares or 6 XX 5 square inches, i.e. 30 sq. in. 
To tind the area of a rectangle, multiply the number of 
linear untts tn the length by the number of linear units of the 
same name in the breadth, and the product ts the number of 
corresponding square units in the area. 


A rectangle 3 ft, 6 in. long and 2 feet 3in. wide is sometimes thus 
expressed ‘a rectangle 3 ft. 6 in. by 2 ft. 3 in.’ or 3” OF KR 
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Practical Exercise. 
On squared paper draw the following rectangles (actual size) and 
find their areas. 

1. Length 4in. breadth 2 in. 2. Length 5 in. breadth 3 in. 
3. Length6cm. breadth5cm. 4. Length 8cm. breadth 6cm. — 
we 64, by 3-in: 6. 6in. by 4 in. ee eS 

Bae as 9, 80m... Bem. “0. 12 cm. oe a eee 
ie Flom xX 7 cm. 12> ems x< a2 cm, 


EXAMPLES.—ORAL. 


Give the areas of the following rectangular objects :— 
1. A window 5 ft. by 4 ft. 2 nso Ge SF. 
A page of a book 7” X 4”. 4. <A frame 16” by 12”. 
A piece of cardboard 8 cm. by 7 cm. 
A postcard 14cm. X 9cm. 7. A plot of ground8 yds.X 6 yds. 
A sheet of paper 21 cm. X 10 cm. 
A field 13dm.by9dm. 10. A wall 15 ft. long and 14 ft. high. 


272. To construct the Table of Square Measure. 


The figure ABCD represents @ square each of whose sides is 1 ft. ; 
that is ABCD represents Isq. ft... Big. 36. 


2 | 
bel Seg del al ate 
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Divide AB and BC into 12. equa! parts each part representing 
-one inch. Draw parallels to the sides through the points of division. 
The rectangle is now divided into small squares, each small square 
representing 1 sq. in. 

The whole square contains 12 rows, each row containing ie 
small squares. ? 

, ABCD contains 12 X 12 or 144 small squares ; i.e. 144 sq. in. 

We thus see that from 1 ft. or 12 in. 1 sq. ft. 12? or 144 sq. in is 
- derived. 

We therefore write 12? or 144. sq. in. make 1 sq. ft. 


Practical Exercise. 


Draw diagrams to deduce the following :— 


%- Promu-yd.:-se=° Salt., lsq. yd; <= .3°. 00:9 sq. ft. 

29. Froml1chain = 4 poles, 1sq.ch. = 16sq. poles. 

@- Wrom 1 chain-<= 22 yds, © I.sq..ch. = 227 or 484.sq. yds 

4. “Brom 1 mile = °80 chains, 1 sq. mile = 90? or 6,400 sq- ch. 

5. From 1 chain = 100links, 1lsq.ch. = 100 or 10,000 sq. links. 
6; Froml pole = 5iyds., 1sq. po. = (52)* or 304 sq. yds. 

7. Fromicm. = 10mm., 1sg.cm. = 10? or 100 sq. mim. 

8. Fromldm. = 10cm., 1sq.dm. = 10? or 100sq. cm. 
Oped tan. ee dO... deeqian. = 0? or Oca: Gm 


273. The student can now draw up for himself the 
-following tables of square measure :— 


British. 
127. or 144 sq. in. make 1 sq. ft. 
8? or: Osq. at. ak sq. yal. 
22? or 484 sq. yds. vy a Soe. 

1 (53)? or 30% sq. yds. 2 vrs SE Gs \ 
42 or 16sq. po. a degq seh. 
802. or 6,400 sq. ch. ae 1sq. mile. 
The following also are in use. 

40 sq. po. make | rood. 
4 roods or 4,840 sq. yds. sp mere: 
100? or 10,000 sq. links ,, J8q.-eh. 
10 sq. ch. | »  ,.yaecre. 


640 acres or (1760)? sq. yds. ,, Isq.mile. 
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Metric Square Measure. 


10*-or 100: sq. mn. =="1-sq, em. 

10” orsb00:eq,/onT,. <= 1 say ini 

20" er 10060. im.. == 1-sq.: == ] centiare: 
10°-or 100-83. ae. 1 sy, (mr, s= 1 ane. 

10? orl O0 sq din, == TS Tim, == |] hettare, 


HUF or TOO oS i nine Fy eae 
Sq. Dm. and sq. Hm. are seldom used. 





—_———— 


Used in Surveying. 


100 centiares = 1 are, 
100 ares == 1 hectare. 
100 hectares == sq km 


ee 





Table of Square Measure (Madras). 


2,400 square feet = 1 manei or ground. 


24 grounds =] cawnie. 
1 cawnie <= 6,400 square yards. 
160 acres == 121 -Cawaies 
100 cents == AACE, 


Note.—There is no corresponding linear measure from which ar 
acre is derived; but since an acre contains 4°840 sq. yds., and a 
Square whose side is 70 yds. contains 707 or 4,900 sq. yds. or 1°0124 
of an acre, an acre may approximately be taken as equal to 70 X 70: 
Sq. yds. 

EXAMPLES.—ORAL. 


Find approximately the number of acres in the following rec-. 
tangular plots of land, whose dimensions are given in yards :— 

Doe SO 2s B50 8 10s. a 210 1a oe ae A es eee 

a 350 X 280," 6. 210 % B5.- 7.9280: 6 80. 2B. eeu Voss ao er 

Note.—The student must distinguish between 280 yds. square 
and 280 sq. yds. 

280 yds. square denotes a surface that is a square in shape con- 
taining an area of 280 & 280 sq. yds. 

280 sq. yds. denotes a surface whose area is 280 sq. yds. without 
any reference to its shape. Ese 

Fig. 36 represents 12 in. square ; but one row of it denotes 12 sq. in. 

A foot square and a square foot have the same area ; the former 
is a square while the latter is not. ~ 
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_ Exampete 1 (a). Draw on squared paper a plan of a room. 
15 ft. by 12ft.,1 division representing 1 foot, and find the area.. 




















— 


| 
































Hes 
cee 
ie 


Draw the rectangle ABCD, having a length of 15 divisions and’ 
breadth of 12 divisions. Since 1 division represents 1 ft., each smalF 
square represents 1 sq. ft. 

And the rectangle contains 15 X 12 or 180 squares ; and therefore- 
the area of the rectangle = 180 sq. ft. 

* The area of the room = 180 sq. ft. = 15 X 12 sq. ft. 

Note.—It is a common error to write 15 ft. X J2 ft.= 180 sq. ft. 
This is wrong since we cannot multiply foot by foot. It is correct to- 
write 15 sq. ft. X 12 = 180 sq. ft. 

EXAMPLE 1 (0). Draw on squared paper arectangle 1-4 in. 
by 0-8 in. and find its area. | | 


Take one division representing py in. as the unit.. Then the- 
small square representing 795 Sq. in. is the corresponding unit of area. 


a 
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Draw the rectangle ABCD taking for its length 14 divisions and 
for its width 8 divisions. 


Fae. 38. 



















The rectangle ABCD contains 14 X 8small squares or 14 X 8 units 
‘of area and therefore represents. 
14 28 
Thou 


.. aitea of the rectanale = 14 X 38'sq. ins == 112 sq. im: 


petit? Sac Jt 


The rule given under Art. 271 for finding the area of a rectangle, 
holds good not only when the numbers giving the length and breadth 
in linear units are integral asin example 1, but also when they are 
fractional as in this Example. 


274. We may therefore state generally that— 

Lt L denotes the number of linear units in the length of a 
rectangle, B the number of linear untts of the same name in 
the breadth, and A the area of the rectangle in corresponding 
Se@uare unis, Al al KB: 

275. If the numbers denoting length and breadth are 
given in different denominations, express each in units of 
any the same denomination; and their product will give 
the area in corresponding square units. | 

EXAMPLE 1 (c). Find the area of a rectangular room 
whose length is 17’ 3” and width 13’ 10”. 
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6 83 
Area of the room = 174 X 138 sq. ft. = °° x 6 8: ft. 


= — sq. ft. = 238 sq. ft. 90 sq. in. 


— 26sq. yds. 4 sq. ft. 90'sq. in. 


Practical Exercise. 


On squared paper draw the following rectangles and find their area :— 
1. 9 divisions by 8 divisions. 2, 17 divisions by 13 divisions. 

wea tio? by 15 mms 4. 5°5” by 4°8”. 

Seo DY Ut = G. 4:6 cm. by 3°8 cm. 

10” by 8”, 1 in. to represent 2 in. 

. 4° 6” by 5’ 6”, 1 in. to represent 1 ft. 

. 28cm. by 24 cm., scale 1 mm. to 1 cm. 

10. 3 dm. by 25cm. ie 5 

11. 16 ft. by 14 ft., scale 0°1 in. tol chs 

12. 12m. by 9m., scale 1 cm. tol m. 


99 


EXAMPLES.—ORAL. 
Express the areas of the following rectangles :— 
Bsq., inches— | 
ets bby. Oe: Da OF GY py 10" 2-32 3! by 8" 4° 20-6" Dy. 
fed. by.) 87.6, 3°.4" by 12387 27 ine bY 6 8s a nt by 4a 


i square fect— 
I. 3y’ by 23’. 22 3K by 3h. 3. 4" by 23’. 4. BY K 2" 9", 
ey ear 3726. 25:6" K 1 68S Jat. DY bit==8. ite bya. 


In square yards— 
eid 1? py2" 92 2 2 ydse” Uy Ss). SF Qeyds. 1 by Tyd. i, 


4, 3 yds. 2’ by 2 yds. 2’. S Aves. by tyds. 1. 
6. S5yds. 1’ by 3 yds. 2’. ‘ive yds.by: O: ff, 
8. x yds. by y ft. 9. y ft. by 3 in. 
in sq..cm.— 
120mm.X15mm. 2. 15cm.X 30mm. 3. 90mm. X 8 em. 
4. 12dm.X 8cm. 5. 7dm. X 5cm. 6. 13m. X 9m. in centiares.. 
7.5Dm.X4m.incentiares. 8. 1Km. X 16m. in ares. 
9. 2Km. X 1 Km. in Hectares. 10. 1 Km. X 15 dm. in sq. metres... 
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EXAMPLES. I. 


Find the area of the following rectangles whose lengths 
-and breadths are respectively :— 


Lis teo tie nh Brett: 2. 35 7b. and SZan. 
3. oe FOS. and 17 yds. 4. 264 yds. and 21 yds. 


Find the area of the following rectangular rooms :— 
Be 4 yds: J it. 6 in: long and 3 yds. 2 ft on. wie. 
ee, Oasis {t.-6 ing by 4.576. 4 ero aes 
Le: 30 tte 10 in, dong ead: 20 Mt. 6 im broad. 
S.- 16 ft; 4:1in. long and 9-ft, 8 in. wide: 
Find the area of the following :— 
9.. A verandah 14 ft. 9 in. lenge and 6 ft. 6 in. broad. 
Lo ae tale scloth 8 it. Gin. by Sulte Sim 
iA maneo plank 10 it. Sin. lone and It. Gm. wide. 
ieee eros ft. Gin, long and Sit. 9 ine high. 


276. Since in a square, the length is equal to the width, 
its area is found by squaring the number of linear units in 
one of the sides. 


EXAMPLE 2. Find the area of the square field whose side 
measures 6 chains 4 links. 


6°04 
Area = 6°04 X 6°04 sq. ch. | 6 04 
= 36'4816 sq. ch. meee 
a AC. O.60..Ch, 4216 sar links: | "2416 
36°4816 


Practical Exercise. 


Draw on squared paper to the scale given against each of the 
following squares, and find their area, when their sides respectively 
ates : ; 
Zt 6.i8> RoE 2 Ser ON oo Peat cate 


i 

3.41 métre R.F. 2. A OE, 4&1 gt ae 

weer eden ak ft. Ie. Wyte, oe 6. 18 aia BoB ake 
Ds EXAMPLES —ORAL. 


Find in square inches the area of a square whose side is— 
8 a) Be a dk oon i) 2A ae Lee = er 


€ 
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Find in sq. ft. the area of a square whose side is— 


tore Bes eos OS. Soo Aes Diyas 2": 
Pera wert ty a yascl 36 9 2 0 it; Si - owas. 

Find in sq. yds. the area of a square whose side is— 
1. 43 yds. 2, 5s yds. Sia eas: #2 yds iit. 
Se Soyus, 2k. 6: S-yds. 1 ft. 7.oy yds. Btaa sues 
33 


EXAMPLES. II. 


Find the area of the following :— 
1; Ai square room 20 ft: 9 in. long. 
2. A courtyard 45’ 11” square. 
3. A square field whose side measures kao ns 
4. <A playground 20 ch. 48 links square. 


Find the area of the following square plots whose sides 


are respectively :— 
5, 550 yds. in-acres. 6. 10 ch. 25 links in acres, 


i. 300 pone: yus..in acres. <4 Km. 8 m. in Ha, 
Express in acres the area of the following rectangular 
surfaces :— 
9. A street 165 chains long and 10 yds. wide. 
10. Three paddy fields each measuring 3 ch. 3 links by 
2 ch. 44:5 links. 
11. Ten plots of ground each 32 yds. by 15 yds. 44 in. 
12. A tank measuring 34 miles by 4 furlongs. 


— ee 


EXAMPLE 3. Ona map drawn toa scale of sg57, the sides 
of a rectangular field are represented by 4-4 in. and 3°3 in. 
Find the area of the field in acres. 


@& The length of the field = 4°4 X 3600 in. = 44 X 10 yds. 

= The width of the field = 3°3 X 3600 in. = 33 X 10 yds 
.. the area of the field 

Sed X33 X10 


4340 ACe == 30 ees 


EXAMPLES. III. 


1, A person desires to form a rough estimate of the 
acreage of a rectangular field by stepping along two 
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adjacent sides. If his steps are on the average 33 in. and 
the two sides are 159 and 57 steps respectively, shew that 
the field contains about 14 acres. 


2. On a map drawn toa scale of »),5, the sides of a 
rectangular field are 4°8 cm. and 3:2 cm., respectively. 
Find the area of the field in aves. 


3. Ona map drawn to a scale of 1: 4400, an estate mea- 
sures 12 in. by 9 in. Find in acres, the area it represents. 


4. A map drawn toa scale of a centimetre to 10 Km. 
is 13°5 cm. by 84cm. Find correct to’ 10° sq miles the 
area represented, if 1 Km. = 0°6124 mile. 


—<__- 


Carpeting the floor, painting the ceiling, etc. 


2/7, Since the carpet is laid on the floor, the quantity of 
carpeting required for a room is obtained by finding its area. 


The ceiling has the same area as the floor. 


EXAMPLE 4. Find the quantity of carpeting required for 
a room 18 ft. 10 in. long and 15 ft. 8 in. wide, and its cost 
at Rs. 13-8 as. per sq yard. 
The quantity of carpeting required = 183 X 152 sq. ft. 

1a.3*. .47 5314: 
ee xX 3 84. fh. =F8 84- ft. 

== 200) a 'S. fi==eue aoe L eo Beis 
== 2 Sq. yds. 7.9q. ft: 8-sq, in. 


is ; Ob Sod 27 J eae 
Cost at Rs. 13-8 per sq. yard = Is 9 4 9 Rs. = Rs. 7" 


= Rs. 442-9-4. 


EXAMPLES. IV. 


Find the quantity of carpeting required for the following 
rectangular rooms :— 

1... 15 ft. 3 in. by J0f6-6.im- 2 Lets 8 in. by 14 ft.9 m. 

3. A carpet 12 ft. by 10 ft. is spread in a room 15 ft. by 
12 ft. What area is not covered by the carpet ? 7 
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4. A room 12 yds. by 10 yds. is covered with mats to the 
vextent of 35 ft. by 25 ft. What area is left without matting? 

Find the cost of carpeting the following rooms :— 

5. 25 ft. &in. long and16ft. broad at Rs.2-7-11 per sq. yd. 

Perot. on. by t2 it. 6 in, at 4s. Ga. a sq. tt. 

Find the sum spent on painting the ceiling of the following 
‘rooms :— | 

7. 12:5m. by 6°8 m. at 8-25 frances per sq. metre. 

8. 10°45 m. by 8°54 m. at 5°625 fr. per sq. m. 





EXAMPLES. V. 
MISCELLANEOUS. 


el. oA flower garden 35 yds. by 20 yds. contains a lawn 80 ft. by 
o0 ft. What area is occupied by paths and flower beds ? 


2. One inch = 2°54 cm. ; find to 3 significant figures the number 
of Sq. cm. in a sq. in. i 


/ 3. The number of pages in the Madras Mail issue of August 5, 
1909 was 14, each page contained information measuring 23 in. by 
15‘lin. How many sq. ft. of information did it contain ? 


4, lJixpress in acres the area of astreet 15 chains by 72 links. 


5. A house site is j ac. in extent ; and a house is built on it with 
a frontage of 60 ft. and a depth of 80 ft. How much space remains 
vacant ? 


6. Postage stamps are 2°2 cm. by 1°8 cm. ; find to the nearest - 
sq. cm. the area of Rs. 10 worth of (1) quarter-anna, (2) half-anna, 
(3) one-anna stamps. eB 

7. A courtyard is paved with Cuddapah slabs 2 ft.6in. by 1 ft. 
8 in. ; and 150 are required. What is the area of the yard ? 


8. The floor of a room is partly covered with a carpet 15’ 6” by 
12’ 6”, and the remaining area is 4 sq. yds. 6sq. ft. Find the area 
of the room. 


9, Find the area of the following to 3 significant figures :— 
ae (1) A post eard 5:°8in. by 2°9 in. 
© (2) Another post card 14 cm. by 8°8 cm. 

(3) A foolscap sheet of paper 33°6 cm. by 21 cm. 

(4) An envelope 4°8 in. by 3°7 in. ; 

10. Find the greatest and least possible value of the area, and 
hence the possible error in determining the area of the following :— 


(1) A rectangular field 325 m. by 236 m. to the nearest metre. 

(2) Another measuring 1025 m. by 148 m. to the nearest metre. 

(3) A rectangle whose sides are 36°8 em. by 25°4 cm. to the 
nearest millimetre. 

(4) Another whose sides are 45°5 cm. by 34:4 ecm. to the 
nearest mm. 


> 


= 1655, - 


rad a 
i ae 
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EXxAmpPLe 5. A rectangular plot of ground is 32 ft. by 
28 ft. and a path 4 ft. wide runs round inside close to the 
boundary. Find the area of the path. 


Let one division represent 2ft. Then the rectangle ABCD 
represents the plot. 


Leaving out all round a space of two divisions to represent 4 ft., 
‘draw the inner rectangle EFGH. 


arts 
oie) 






Sais [oat ee foe emai 


BiGs 539; 


Then EF = (32 —2X 4) ft. = 24 ft. 

And EH = (28 — 2 X 4) ft. = 20 ft. 
~, Area of EFGH = 24 X 20 sq. ft. = 480 sq. ft. 
* Area of ABCD = 32 <°23-sq. ft, == BOG - Sd 
», Area of the path = (896 — 480) sq. ft. = 416 sq. ft. 


isi 


EXAMPLES. VI. 


Draw a Diagram tor each Example. 


1. A rectangular plot of ground measures 30 yds. by 
25 yds. A path 3 ft. wide runs round inside along the 
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‘boundary. Find the space occupied by the path. Scale 
‘0-1 inch to represent l yd. | 

2. A room 21 ft. long and 16 ft. 6 in. wide is carpeted, 
leaving a space 3 ft. 6 in. all round. Find the cost of the 
‘carpet at Rs. 3 per sq. yd. Scale 0‘Finch to 1 foot. © 

3. A square field whose side is 75 yds. contains a rect- 
-angular lawn surrounded by a path 4 ft. wide. Find the cost 
‘of gravelling the path at lan. 2 p. asq. yd. Scale 1 cm. 
to 5 yds. 


fo A foom. 1s. 20. ft. 10 ‘ins tong by 16 ft. How much 


carpet will it require so as to leave a margin 1 foot wide 
uncarpeted all round the room? Scale 1 cm. to 1-foot. 


278. In Art. 274, we have seen that L * B= A, where 
L and B denote the number of linear units in the length and 
breadth respectively of a rectangle, and A, the area in corres- 
ponding square units. 
A 


Jai 
Sy ie BY and B= >. 


EXAMPLE 6. The area of a school room is 1,083 sq. ft. | 


sq. in. ; if the length bel7 yds. 2-ft.3-in., find the breadth. 
si 1989 


wietie aired. == 1,083 Se Ths te Se dice “4g 84: ft. 
And length = 17 yds. 2 ft. 2 in. = — Et. 
é - 61989 Pato! 
. Breadth = “Gg” 84: ft. + 0 EC 
__ 91989 20 245 
. iia. X iogi = 2 ft. = 20 ft. 5 in, 
he 
EXAMPLES. --ORAL, 
State the number left blank, » | | 
¢ 30 sq. yds. : 8 yds. my ere sy 
2. sis. Et. 2 yds. o : Sens 
a. 144 sq. yds. en 30 ft, 
4, 8 sq. yds, pt ae EES en 
aoe megeth. <<. 2 OO tom, UIE Se Eee 
6. 50 sq. m. ar 4m. 
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Taking 1 ac. approximately = 70 X 70 sq. yds. 
4 








2 ac. 70 yds. 
8. 3, ac, 140 yds. — 
9. _ 4 ac. 280 yds. 
10. Cao, —— 140 yds. 
Taking 1 ae. = 22) tage so. vos. 
ie l ae: 440 yds. 
12. 2 ac. —- : 44 yds. 


EXAMPLES. VII. 


1. The width of a door whose area is 3 sq. yds. 3 sd. ft. 
96 sq. in. is 5 ft. 4in. Find its length. 

2. What length must be cut off a rectangular play-ground. 
25 chains wide so that it may contain exactly 14 ac. ? 

3. “The- area of a tank is 24 acres; and atevengtin as 
268 yds. 2 ft. 8 in. Find its breadth. 

4. The length of a rectangular field which contains 8 ac.. 
1 ro. 15 po. is 20 ch. 62°5 links. Find its breadth. 


SS 


279. To find the length of carpet, mat, etc., required. 

ExAMPLE. How many yards of carpet 30 in. wide will 
be required for a room 30 ft. long and 15 ft. broad and what 
will it cost at Rs. 3-5-4 a yard? 


Draw on squared paper a plan of the room taking 0'1l inch 
(1 division) to represent 1 foot. 





pa pst 
: CSS Fe 
EEE EEE eee 
! PEE et pe 
Dy ett ee bY 
REESE EERE 
SEE EEE eee 
| Pree che tare To 
hae ate ao 
PETES Hae EEECEEEEE EEE EEE 
ete od P90) Eee dod A2OLeR te ta 


Fic. 40. 
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Divide the rectangle into strips of 30 in. or 23 ft. wide as shewn 
in the figure ; the number of strips is6 andthe length of each strip 
is 30 ft. . 

.. The total length of the strips = 30 ft. X 6 = 60 yds. 


~The working is as follows :— 


Area of the carpet required = SWORD Ss. It. . 
Width of carpet=30 in. So tt. 
.. Length of carpet required =a. SU Xelb. sqft. st Sit. 
== 30152 ft. = 306 ft. 
==GO yds. 


es Lhe cost at Rs. 3-5-4 pet yd. = 60X RS. 35 = RS. 200. 


Practical Exercise. 


On squared paper, draw plans of the following rectangular 
rooms ; and find the number of yards of carpet, ete., required :— 
1. 20 ft. long and 10 ft. wide; carpet 2 ft. wide. Scale 0°1 inch 


“to I foot. 
2. 20ft.9 in. by 16ft.6 in.; carpet 2 ft.9 in. wide; use the 


scale of example 1. 
3. S¢yds. by 3 yds. ; carpet 2 ft. 3'in. wide; scale J¢. 
4. 15m. by 12m. ; carpet 5dm. wide ; scale 1 cm. to 1 m. 
5. 13ft.6in. by 8 ft.; carpet 1 ft.6 in. wide ; scale0°1 inch to 1 ft. 
.To prevent wastage, place the width of thecarpet towards the 


Jeneth of the room. 
6. 475 cm. by 264cm.; planks 25cm. wide; scale 1 inch to 100 


em. Arrange as in example 5. 


EXAMPLES. VIII. 

1. Find the cost of carpeting aroom 20 ft. long and 
12 ft. broad with carpet 25 inches wide at Rs. 5a yard. 

2. Required the cost of covering with boards, ? yd. wide, 
a hall 100 ft. 9in. by 70 ft. 8 in. wide at 8 as. a yard. 

3. Find the cost of paving a floor 18 ft. 8 in. long ie 10 ft. | 
»1$ in. wide with slabs 1 foot 6 in. wide at 2 as. 6 p.a yard. eae 

4. A reception pandal 220 yds. long and 100 yds. wide is ci se 
to be covered with mats, each 2 yds. long ; if the costof mat 
is 2 pies a foot, find the cost. ce 


ROSTERS SIRES 
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° i 
EXAMPLE. i 63 yds. of carpet 14 yds. wide cover aroom 
which is 31 ft. 6 in. long, find the breadth of the room. 
Area of carpet 63 § sq. yds. = 84 sq. yds. 
*, Area of the room = 84 sq. yds. 
And length of the room = 31 ft. 6 in. = 104 yds. 
*, Breadth of the room = 84 sq. yds. + % yds. 
= 84X-5; yds. = 8 yds. 


EXAMPLES. IX. 


1. Required the length of a room 23 ft. 4 in. wide, which 
takes 140 yds. of carpet, 5 ft. wide. 
2. £172 yds. 1 foot 6.in. of carpet, 4 ft. Gin. wide are 
required for a hall, 21 ft. 62 in. wide, what is its length ? 
3. The cost of repairing the floor of a room 24 ft. wide, 
at 2 as. 8 p. asq. yd. is Rs. 12; find the length of the room. 
4. A hailis 64 ft. long, and the cost of paving the floor 
at 2s. 8d. a sq. yd. amounts to 416. What is its width? 
EXAMPLE. Find the ntimber of slabs 3 ft. by 2 ft. that 
would be required to pave the floor of aroom 24 ft. long and 
10 ft. wide. 
Draw a plan of the room on a scale of § in. to 1 foot. 
+ Tet hel tae alee 
EEE EEE EEE EEE EEE EEE 
ane i oe 
SER Sie Lob ena 
SEE tp bp a 
etait aft dtl Pot 4nd 
pe tek cree 
Se bh 


re ee eee oe ee 
Fi as EH ] bes 





7 


Fie. 41. 


Arrange so that the length of the slab is.in the direction of the 
length of the room. 
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Each slab occupies 3 ft. in the length and 2 ft. in the breadth of 
‘the room. We divide the whole rectangle into smaller rectangles 
_3 ft. by 2 ft. ; and there are 40 slabs. 
Note.—Give a reason for the arrangement of the slabs. 
Area of the room = 24 X 10 sq. ft. 
Area ofaslab= 3X 2sq. ft. 
24 X 10 
3K = 40. 





No. of slabs required = 


Practical Exercise. 


Draw on squared paper a plan on a convenient scale for oy of 
the following :— 

1. Acourtyard 27 ft. by 20 ft. is paved with stones 3 ft. by Aah 
How many are there? 

2. Find the number of bricks each 8 in. long and 6 in. wide that 
would be required for the floor of a room 15 ft. long and 12 ft. wide. 

3. Find the number of marble slabs each 1 foot 6 in. by 1 foot 
3 in. that wil! pave the floor of a hall 50 ft. long and 30 ft. wide. 

4. How many bricks, each 8 in. by 6 in., will be required for 
the floor of aroom 20 ft. long and 12 ft. wide? What will be their 
cost at Rs. 25 per 1,000? 

5. How many mats 5ft. 6in. long and 2 ft. 3in. wide will be 
required for matting a hall 44 yds. long and 9 yds. broad? Find the 


cost at 3 as. 4 p. a mat. 
6. Find the number of square bricks each 9 in. wide required for 
the floor of a room whose length is 29 ft. 3 in. and breadth 19 ft. 6 in. 


EXAMPLES. X. 


1. .Find the number of: bricks each 6 in. by 3 in. that 
would be required to pave the foor of aroom 18 ft. 6 in. 
long and half as broad as long. 

2. Find the number of bricks 9 in. by 6 in. required for 
the floor of a room 15 yds. 1 foot long and 24 ft. wide. 

3. The breadth of a room is 304 ft. and its area 1,281 
sq. ft. Find its length, and the number of bricks each a in. 
long and 8 i in. broad requir ed for the floor. 

4. If 69 yds. of carpet, # yd. wide, cover a room Which is 
103 yds. long, find its width and the number of satiate stones 
each 14 ft. long pequised: to pave the OE 
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Area of Walls, Papering, etc. 


280. The area of a single wall is found by multiplying 
the number of linear units in the length by the number of 
linear units in the height. : 


A rectangular room has four walls; and if it is a square, since 
the areas of the walls are equal to one another, the area of the walls 
may be obtained by multiplying the area of one wall by four. 


When it is nota square, two of the walls are long, each having 
the same length and two are short, each with the same length. 


The four walls of a room may be represented by the four sides 
of an open box ; or a sheet of paper may be folded so as to shew the 
four walls of a room. 


Take, forexample, an empty cardboard box whose length is 8 in., 
width 6 in. and height 4 in. ; cut through the side edges and lay out 
the sides and ends so that they lie in a plane with the bottom as in 
Fig. 42. (Scale 0-1 in.-to 1 in.) 


~ 


are a ee et 8 


0 ~ ; 
Oe sels rot) edd 8 


* Kye, A 


The total area of the four sides, A, B, Cand D=8 X 4 sq. in. + 
6 X 4sq. in. +8 X 4sq. in. +6 X 4 sq. in. = (32 + 24-4 32+ 24) sq. 
its, == 112 sq. 12. - 

If the sides are cut out and placed alongside of each other as 
in. Fig. 43, we get one rectangle whose length is 28 in., and breadth 
gin: 5 and its area== 28 <M 46q.i0. sn ll¢ 80.4. 
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The total length of 28 in. is made up of twice the length + 
twice the breadth; i.e. 2 & (8 in. + 6 in.). 

But twice the length -++ twice the breadth = the Perimeter of 
the rectangle ; and 4 in. is the height. 

*. The area of the sides representing the 4 walls may be obtained 
in one step by multiplying the perimeter by the height. 

~. Lhe area of the walls of a rectangular voomn == Perimeter 

xX Height = 2K (Length + Breadth) & Height. 


EXAMPLE. Draw a figure representing the four walis of 
a room 30 ft. long 15 ft. wide and 21 ft. high; find their 
area and the cost of colour-washing them at Rs. 3-2 as. 
per 100° sq. ft. Scale 1 in. to 80'feet. (1 division to 3 ft.) 


ci 3 

ge Deu naErne gE EE 
r B rare | | 
| BSEEEEEEEEEEEEE tt PPE EH 

| Pete ice tok ieic ht te aa 
SEER EEE EEE EEE 
RE ee 
Se lari hia Rote eae 
eter Pe aa 
SERRE EEE EEE 
BEER BREE 

Fre. 44. 


In the figure the rectangle ABCD represents the floor of the 
‘room, and AH, the height 21 ft. 
EF the perimeter = 2 & (30 + 15) ft. = 90 ft. 
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The rectangle EFC’C” represents the area of the four walls. 
Area of EFC'C’ == EF & FC’ = 90 X21 sq. ft. <= 1800\sq--ft 
Cost at Rs. 3 2 as. per 100 sq. ft. = Rs. 34 X 148299 = Rs. 59-1 an. 


Practical Exercise. 


1. Take several soap boxes, cigar boxes, biscuit boxes, envelope 
boxes and cigarette boxes, all open, cut through the side edges and 
lay out the sides and ends as in Fig. 42 and find the total area of the 
bottom and sides in some ; and in others cut out the sides and arrange 
them as in Fig. 43 and find the area of the four sides in each. 

2. Drawa rectangle, on plain or squared paper, cut out a piece 
and fold it so as to represent the four walls or sides of each of the 
following :— 

(ij A. toon 15 Tt. lone, 10.ft. wide and 8 ft, high ;seale-T ents 

to 1 foot ; and find the area of the walls. 

(2) A tank 20ft. by 15 ft. and 12 ft. high; scale 0'1 in. to 1400t? 
and find the total area of the sides and the bottom. 

(3) A cistern 30’ by 16’ and 4’ deep; scale 1 cm. to 2 ft.; and 
find the cost of lining the inside with lead at 10 as. per sq. 
foot. 

(4) A box 3 ft. long, 2 ft. wide and 1 foot deep; scale 1 mm. 

-to lin. Find the cost of painting the inside surface at 
4 as. a sq. foot. 


EXAMPLES.—ORAL. 


The following are respectively the length, breadth and height of 
rectangular rooms ; find the perimeter and the area of the walls :— 


inte WS. ,' Vas,,2- yde, Zi 0 in, Oma, 4a, 
pres th .,° 10 ttt, 6 Ee 4, 15 yds., 12 yds., 8 yds. 
Bee) ff.) et. tS tt 0.5, a eae le aes 
Gere jit., ytti ect 6. a2 yds., 0 yds, Oydse 


EXAMPLES. XI. 

Find the areas of the walls of the following rectangular 
rooms :— 

mere 90) ft. lone. 20: ft. broad,..25sft; highs 

é. 33 ft. long, 12 ft. broad, 12 ft. 6 in. high. 

3. Find the cost of painting the walls of a room 15 yds. 
by 10 yds., and height 8 yds., at ls. 8d. a sq. foot. 

4. Find the cost of papering a room 18 ft. 10 in. & 15 ft. 
2 in. and 10 ft. high with paper at 2 as. a sq. yd. 
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ExAmpiLr. A room 24 ft. 7 in. long, 20 ft. 5 in. broad,. 
15 ft. high is to be painted; there is a door 6 ft. 6 in. by 
3 ft., and there are 3 windows each 4 ft. 9 in. by 2 ft. 10 in.. 
Required the cost of painting the walls at 2s. 4d. a sq. yd. 


Perimeter. = 2 (24 ft. 7 in. + 20 ft. Sin.) = 2 K 4o-f. 
Area of the walls = 2 45 «& 15.sq. ft. or 1350 sq. ft. 
Area or the door == 63 K 3 sqiae: or 193 sq. it. 
Area of the three windows = 3 X 43 X 28 sa. ft. or 803 sq. ft. 
The space which does not require painting, that is, the area of 
the door and of the three windows = (193 + 80%) sq. ft. or 1004 sq. ft. 
.. The area requiring painting = (1350 — 1004) sq. ft. or 12493 
sq. ft. , 


= < 4 sq. yds. 
Gostar?s, 4d. a sq. 4d. =“ x4 5X 35: =e 


i.e. £16-4-04 to the nearest penny. 


BXAMPLES. XII. 


V1. A room 30 ft. long; 20 ft. broad and 12 ft. high has: 
two windows, each 5 ft. by 45 ft. and one doorway 6 ftob¥ 
5 ft. Find the cost of painting the walls at 8 as. a sq. yd. 

2. Aschoolroom 35 ft. 7 in. long, 21 ft. 5 in. broad and 
18 ft. high has two doors each 64 ft. by 54 ft. and 4 windows. 
each 41 ft. by 4 ft. Find the cost of papering the walls at 
2 as, a sq. yd! | 

oe foom 22 ft. 6 in, lone and “I2 ft. 6 in: -~wide-ana. 
15 ft. high has 4 windows each 4 ft. by 34 ft. and 2 doors. 
each measuring 6 ft. by 44 ft. Find the cost of painting . 
the walls and the ceiling at Rs. 2-8 as. a sq. yd. 

4. A room 25-ft. 4 in. X 20 ft. 8 in. and 15 ft. 3 in. high: 
has two doors each 10 ft. by 6 ft. and 3 windows, each 5 ft. 
6 in. by 4ft.9in. Find the cost of plastering and white-- 
washing the walls of the room ee at one anna a sq. foot. 


281. Wall paper is. sold by the piece; each piece is. | 
12 yds. long and generally 21 in. wide. As no fraction 


® Peo 
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of a piece is sold, a fraction in the answer must be reckoned 
as a whole piece. 

EXAMPLE. Find ee length of paper required for the 
walls of a room 19 ft. 2 in. long, 12 ft. 4 in. wide and 10 ft. 
high, paper being 1 nate 9 in. wide. 

Permeter = 23<¢ (10 it. 2 ah. + EA ite See) eS Oe re 
Area of the walls = 63 X Wray. rt: == O36 sq- Ft. 

*, Area of the paper required = 630 sq. ft. 

But width of paper = I foot Jin. = # ff. 

.. Length of paper required = 630 sq. ft. = # ft. 


at G90 DX St, Se Geo Fe, == Eee sss 
No. of. pieces = 10. 


EXAMPLES. XIII. 


1. Find the length of paper required for the walls of a 
room 45 ft. Gin. by 104 ft. 123 ft. high ; paper 1 ft. 9 in. wide. 

2. How many pieces of wall paper, .21 in. wide, would 
be required for a room whose length is 21 ft. 10 in., breadth 
if 2 .in,, apd height 12 it23-in. 

3- A room is 18 ft. long, 134 {t. broad and 12% ft. high; 
‘what will be the cost of papering it, if each piece of paper, 
zl. im wide, cost. Re. 18 as. ? 

4. A room 20 ft. long, 11 ft. 6 in. wide and 18 ft. high 
‘is to be papered with rolls of paper each 2 ft. 3 in. square. 
How many such rolls are required, the area occupied by 
the doors and windows being one-fourth of the whole area ? 


EXAMPLE. The area of the walls of a room whose 
length is twice its breadth is 1224 sq. ft. Find how much 
carpet it will require, if the height is 12 ft. 


Area of the 4 walls = 2-% | La-_B). ® HA. 
beg Ls PB) eH Se Bee eae. 
Bat the length is twice the breadth. 
é. 2X io -- B) Xe 12 tf. 2 Pages ft. 
2 ee 1? fis = 1228 ea ih, 
.. Breadth =sy ft.. = 17 ft. and Length = 34 ft. 
*, Area of carpet required = 34 & 17 sq. ft. = 578 sq. ft 
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IXAMPLES. XIV. 

1. The area of the walls of aroom whose length is. 
14 times its breadth is 1120 sq. ft. Find the length and. 
breadth, if its height is 14 ft. 

2. The height of a room is 12 ft.; and the area of the: 
walls is 80 sq. yds. If the length is 1$ times the breadth,. 
required the quantity of carpeting. 

3. The length of a room is 324 ft.; its area, 6014 sq. ft. 
and the area of the walls, 1644 sq. yds. Find the height. 

4. The length of a room is 64 ft. The cost of painting: 
the walls at Re. 18 as. a sq. yd. is Rs. 504; and the cost of 
paving the floor at 1 an. 6 p. a sq. footis Rs.120. Find the: 
breadth and height of the room. 


EXAMPLES. XV. 
MiscCELLANEOUS. 


1. A rectangular floor is 12‘'5 m. by 10 m.; find its areain sq. ft. 
anatsg: i. if im, == 39°375 im. 

2. Astrip of land is 44 yds. wide; what length must be bought to- 
make an acre. Find the cost of fencing round it at 2s. 6d. per chain. 

3. A plot of ground is 4 ch. 72 links by 3 ch. 4links. Find its. 
area in acres, roods, poles. 

4, Findin yards the width of a street, if its area is 75 acres per 
kilometre of length. 1 Ha. = 23 ac., 1 Km. = # mile. 

5. A roll of oil cloth contains 40 sq. yds. and its width is 2} ft. 
If it costs Rs. 22 8 as., find the price per yard. 

6. Find the total area of a brick 9 in. long, 6 in. wide and 
4 in. thick. 

7. A corridor 30 ft. long and 5ft.4in. wide is covered with 
planks 10 ft. by 6in. laid parallel to the sides of the corridor. How 
many are required and what area is wasted ? 

8. A platform is 100 ft. long and 70 ft. wide; how should boards 
14 ft. by 9in. be arranged so that there might be the least possible 
wastage. Draw a diagram and find the number of boards required. 

9. A page of squared paper notebook is 8°3” & 6:6”, the portion 
ruled to the tenths of an inch is 8” X 6”. Find the number of squares. 
in the page and the ratio of the unruled part to the ruled portion, 

10. Adistrict map is drawn toa scale of one inch to the mile. 
If it is 24 in. by 18in., what is the area it represents ? 
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11. If amap 18in. by 15 in. represents an area of 300 ac., what 
is the scale in inches to the mile? 

12, A map 20 in. by 12 in. is ona scale of 25, ; find in acres the 
-area represented. 

13. A map is drawn to a scale of 1°5 cm. to the mile ; what area 
‘on the map will represent 1750 Ha.? l1sq. m. = 1550sq. in. and 
1-Ha. = 24 acres. 

14. The length of asquare room is 18} ft. ; painting the wallstoa 
certain height costs £2-3-9 at 43d. per sq. yd. Find it. 

15. A piece of a tennis net is 5’ 10” by 4’ 1”, and each mesh isa 
square of side in. How many meshes arethere? What is the 
- Jength of string used excluding that used for knots ? 

16. A piece of flannel is 20 yds. by 14 yds, and when soaked in 
water loses 7, ofits length and ;4 of its breadth. How much is lost 
‘by shrinkage ? 

17. If Rs. 169 be spent in buying carpet 3 yd. wide at Rs. 34 as. 
ayd. for a room 24 ft. long and 18 ft.4in. wide, Low much of the 
floor will remain uncovered ? 

18. In a football ground, 120 yds. by 80 yds. is the portion in 
‘which the game is played ; and aspace of 5 yds. isroped off all round, 
What is the area of the enclosure P 

19. A rectangular grass plot is surrounded by a path 4 ft. wide. 
"The outside measurements are 40 yds. by 30 yds. Find the area of 
the path. 

20. A room is 6 yds. long, 5 yds. broad and 3 yds. 1 foot high. 
_ ‘The cost of the paper used, 2 ft. 3 in. wide, is Rs. 45-13-4. Find the 
price of the paper per piece of 12 yds. 

21. To calculate the number of pieces of paper 12 yds. by 21 in. 
required to paper a ceiling, the following rule is sometimes given :— 
‘ Multiply the length in feet by the breadth in feet and divide by 50.’ 
What does this allow for waste fora room 22 ft. long and 172 ft, 
road ? | 

22. A picture frame is 18 in. by 16in.; if the frame is lin. wide, 
find the area of the front of the frame. 

23. A dealwood box without a lid is lined with tin weighing 3 1b 
per sq. foot. If the inside measurements are 5 ft. 6 in. long, 4 ft. 
wide and 3 ft. 9 in. high, find the weight of lead used. 

24. The cost of carpeting aroom 21 ft. long at 5s.asq. yd. is 
4£6-2-6; and the painting of the wallsat 9d.asq yd. costs £2-12-6. 
Find the height of the room. 
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CHAPTER XXV. 


Cusic MEASURE: VOLUMES. 


282. A solid is a body which has three dimensions length, 
breadth and thickness (height or depth). 


A rectangular solid is a body bounded by six rectangular 


faces. 

HXAMPLES. A wooden box with a plane lid,.a biscuit tin with 
the cover on, a brick well smoothed to form plane faces. In all these 
notice that opposite pair of faces are equal. 

283. A Cubic is a body bounded by six cgual sguare faces; 
so that the length, breadth and thickness are all equal. 

A cube is therefore a particular kind of rectangular solid. When | 
the length, breadth and thickness of a rectangular solid are not all ~ 
equal, it is called a CUBOID. 

Any one of the sides bounding any face of a cube is a caniea an edge 
of the cube. 

284. The Volume, capacity or cubic content of a body is 
the amount of space included within its bounding faces. 

A cubic unit is a cube whose edge is one unit. 

A cubic inch, a cubic foot, a cubic centimetre, a cubic decimetre, 
etc., are cubic units. 

_A cubic inch is the Volume of a solid each of whose edges is one 
inch ; a cubie decimetre is the Volume of a solid each of whose edges 
is one decimetre. 

The volume of a body is measured by the number of cubic 
units contained in it; i.e. by the number of cubic inches, 
cubic centimetres, etc. 





“ Fro. 45. 
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' An inch cube is a cube whose length, breadth and thickness are 
each one inch. 


Fic. 45 represents one cubic inch ; also one inch cube 


Practical Exercise. 


1. Take a cube from your box of cubes or one from a box of 
picture building bricks. 

How many faces or sides has it? How many edges? How many 
corners? What is the area of each face in sq. inches and in sq. cm. ? 
What is the height in inches and millimetres ? 

2. Place6 one-inch cubes one over the other so as to form a pile. 
What is the height ? How many cubic inches are there in the pile ? 

3. Place 3 cubes in a row. How many rows form a square? 
“How many cubic inches does the solid so formed contain ? 

4. Place a cube tipon each one of these cubes. How many cubes 
are there altogether? How many cubic inches in all? What is the 
height of the solid now formed? What is the area of the top surface 
and of the bottom ? 

5. Place one more cube upon each one of the cubes. How many 
layers of cubes have you now? What is the height ; and what is the 
area ol the top sarfaces 

6. How many cubes are there in all and how many cubic inches ? 

7. Take 8 one-inch cubes, and arrange them in the form of a 
square. Measure the length, breadth and height of the solid so 
formed. How many cubic inches are there? What relation does the 
number of cubic inches bear to any one of the dimensions ? 


CONSTRUCTION OF TABLE OF CUBIC MEASURE. 


285: British Tabte. 


Place 12 inch cubes in a row and arrange 12 rows and you have a 
solid containing 144 inch cubes or 144 cubic inches, that is a solid, 
whose height is ] inch and the area of whose top surface is 1 square 
foot. If then you form 12 such solids and place them one over another, 
you build up a cube whose length, breadth and,thickness are each 
1 foot ; and you have now a cubic foot. Since 144 & 12 inch cubes or 
cubic inches have been used in making it, it is evident that 1,728 
cubic inches make one cubic foot. 


Fic. 46 represents one cubic foot. 
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Similarly, it may be shewn that 3° or 27 cubic feet make 
one cubic yard. 


286. Metric Table. 


Take centimetre cubes and place 10 of them in a row, and arrange 
10 such rows. You have now asolid containing 100 cubic centimetres. 
Now form 10 such solids and place them one over another and you are 
building up a solid whose length, breadth and height are each 10 cm., 
i.e. a cubic decimetre which contains 10010 or 1000 cubic centimetres. 

.. 10° or 1000 cubic centimetres make 1 cubic decimetre. 
Similarly 10° or 1000 cubic millimetres maybe shewn to make 1 
cubic centimetre and so on. 


Practical Exercise. 


1. Get a cubical block, one cubic foot in size. 
What is the area of each of the faces ? 
Divide the top and the other face of the cube into,square inches. 


1? 
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How many sq. in. are thereinoneface? If aslice one inch thick 
be cut out of the cube, how many cubic inches can be cut out of the 
slice ? How many slices each one inch thick can be cut out of the 
cube ? How many cubic inches are there altogether in the cube? 
What do you infer from this? 


2. Geta block one cubic decimetre in size. and divide the top and 
other faces of the cube into square centimetres. How many sq. cm. 
are there in each face? How many cubic centimetres in a slice one 
centimetre thick? How many such slices can be made out of the 
cube ? How many cubic centimetres goto make-one cubic decimetre ? 


3. Arrange cubes or draw diagrams to show that— 
(1) 3% or 27 cubic feet make one cubic yard. 
(2) 10% or 1060 cubic millimetres make one cubic centimetre. 
(3) 10° or 1000 cubie decimetres make one cubic metre. 


287. The student can now construct for himself the 
following tables of cubic measure British and Metric :— 


BritrsH MRASURE OF VOLUME. 
12° or 1728 cp in. make 1 cubic footie At} 
3°: Or 32 756 at . make 1 cubic yard (c. yd.) 

MegetTrRic MEASURE OF VOLUME. 


10° or 1000 cubic millimetres (c. mm.) make 1 cubic centimetre 
(¢. CH 
10? or 1000 c..cm. make 1 cubic decimetre (c..dm.) 
10? or 1000 cubic decimetres make 1 cubic metre (c. m.) 
288. We have already noticed British Measures of capa- 
city both Dry Measure (gallons, bushels, etc.), and Liquid 
Measure (pints, gallons, etc.). 


In the Metric Measure of capacity, the principal unit is 
the Litre. 

The litre is the volume of one cubic decimetre or 1000 
cubic centimetres. 


METRIC MEASURE OF CAPACITY. 
10 centilitres (cl.) make 1 decilitre (dl.) 


10 decilitres r 1 litre (1.) 
10 litres 4, 1 decalitre (D1.) 
10 decalitres i 1 hectolitre (H1.) 


10 hectolitres 5 1 Kilolitre (K1.) 
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289. One gram is the weight of 1 cubic centimetre of 
distilled water at 4° C. 
One litre of water weighs 1000 grams or 1 kilogram. 


Therefore the litre is the volume of one kilogram of 
water at 4° C. 
A litre = 1? pints nearly. 
One cubic inch of distilled water at 4° C. weighs about. 
2524 grains. 
Therefore one cubic foot of water weighs approximately 62°264 
ibs. or 62°3 lbs. or roughly 623 lbs. cr 1000 oz. 
‘A pint of pure water weighs a pound and a quarter,’ 
*. A gallon weighs 10 Ibs. av. 


1 gal. == 277°463 c. in. or 277°5 c. in. approximately ; and 6°23 
gals. are almost exactly equal to one cubic foot. 


-- 1c. foot of water weighs 6°23 & 10 lbs. or §2°3 lbs. 
EXAMPLE 1. Express 4c. m. 567 c. dm. in cubic cm. 
4c.m. 567 c. dm. = 4567 c. dm. = 4567000 c. cm., the multiplier 
in each step being 1000. 
EXAMPLE 2. How many kilograms of water are there 
in a tank containing 6789 cubic centimetres. 
6789 c. cm. = 6789 c. dm. = 6°789 litres. 
= 6°789 kilograms. 


EXAMPLES.—ORAL. 
_1. How many cubic feet are therein 3, 3, $c. yd. and in 3, 4, 
>, 6c, yds. 
Express in c. cm.—(1) 54 c. dm. 326 c. cm. (2) 26 c. dm. 95 
©. c.m. (3) 6ce.m. 8c. dm. (4) 2c. m. 34c. dm. 56 c. cm. ) 


3. Express inc. m. and decimals of ac. m.-—-(1) 345678 c. cm. 
(2) 1234567 c. cm. (3) 5678912 c. dm. (4) 9101112 'c. dm. 


4. Express in litres and decimals of a litre—(1) 3 Dl. 3 1. 3 dl. 
mer ol.-7 dl. 8 cl.° (5) 5 Hi. 41,6 dl, ~ (4)-101, 9 dl, 8 cl. 


5. Express the capacity of the examples in 2 above as litres, 


6. Express the cubic content of the examples in 4 above in kiJo- 
- grams of water, 


lo G6 


Practical Exercise. 


1, Take a bar of soap and cut out l-inch cubes, as many as you 
can. 

2. Use soap, cheese, clay or some plastic substance and cut out 
eentimetre cubes. 

3. With similar material cut out 2-inch cubes, 3-inch cubes and 
decimetre cubes. 


COE, pore 
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290. Volume of Cubes. 
The volume of a 2-inch cube is 2° or 8e. in.:; of a 3-inch cube is 
a Or ef. 0.10, 


The volume of a cube whose edge is 2 ft. 6 in. is 23X23X23 c. ft# 
or 125 ¢, ft., ie. 158 c. ft. 


The volume of a cube is found by cubing the number of 
‘units of length in any one of its edges. 


291. To find the volume of a cuboid. 


EXAMPLE. Find the volume of a cuboid 4 inches long, 3 
inches wide and 2 inches high. 


Take a number of inch cubes of wood, or of soap if you have cut 
out a sufficient number; and place 4 in a ‘row, and arrange 3 such 
rows. This solid consists of 4 X 3 or 12 cubes, and contains 12 cubic 
inches. , 


Form another exactly similar solid and place it over the first ; 


and you have now a rectangular solid consisting of 4 3 X 2 or 24. 


cubes and containing 24 cubic inches. 


And this solid measures 4 in. long, 3 in. wide and 2 in. high, and 
is exactly the same as the solid whose volume is required. 


-. The volume of the cuboid is 24 c. in. 


Or we may proceed thus: 


Since the solid is 2 inches thick, it can be divided into two halves, 
each of which is one inch thick. 

Since the length is 4in. and width 3 in., each half can be sub- 
divided into smaller blocks each of which is one cubic inch, the 
number of such blocks being 4 & 3 or 12, and the number of cubic 
inches in them being 4 X 3 or 12. 

Therefore the number of cubic inches in the solid, i.e. in the two. 
halves = 4X3 X 2 == 24. 

Hence the volume of a rectangular solid or a cuboid can be 
found by expressing the length, breadth and height in ternis of a 
common linear unit and multiplying the three numbers together ; 
the product is the volume of the solid in corresponding cubic units. 


If L, Band Hf denote respectivety the number of linear unit 
in the length, breadth and height of a cuboid. 


LX BX H= V (volume tn corresponding cubic untts). 


ee EE — oS Oe 
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Practical Exercise. 


1. Build up cuboids with inch cubes, whose length, breadth and 

height are— 

ER ace vhs (2Y Se aoe: (3). - 3°87, 12s 

(600 8 2 os Oe Pa eae tee (B-Boy eee 

How many cubic inches does each contain ? 

2. Use centimetre cubes to build up the following cuboids :— 

Pryeo cid. 2 em Xo cm. (2) -@em. <3 cm. ecm: 

Po) nei. ee Ci SCM: (4) 6cm. X 3.cm. X 5 cm. 

How many cubic centimetres are there in each ? 


EXAMPLE. Find the cubic content of a wall 18 ft. long, 
13 ft. 6 in. high and 1 foot 8 in. thick. 


Cubic content =: 18 & 134 & 1$ c. ft: 


9 
IO Ene yds. 


EXAMPLES.—ORAL. 


Find the volumes of the cubes whose edges are—5S in, ; 8 in. ; 3 ft. 
Pie: 1 foots im. 2 ft..S in, ; 2 ft. On. 


Required the volumes of the following cuboids, the length 
breadth and height being respectively— 


bis). O atlag ths Oe SZ Et Oe. g ke 

3. b5:cm.; 12 cm. 8 cm. Ave 2O4ts, Jott. a2 ft. 
os.< 2ocm), 16 eni., 10°cm: Gh2-/ 1s, Grill. coo tue 
Poo lh. O it, , Cf, 8. :x dmv dm., 2 dus 


How many inch cubes can be put into boxes whose inside measure- 
ments are— 


Pte ORO Oe ease OO WO ss 1 Ke BE eae 
oe 1 Oe es Oe Oe Oe 6 AR eX XK Ee: 
Peat i, Xe AD 8 RL? 1 


EXAMPLES. I. 
_ 1. Find the cubic content of a wall 30 ft. long,10 ft. high 
and 2 ft. 6 in. thick. 


2. Find the volume of air in a room 21 ft. long, 15 ft. 
wide’and,12 ft. 6 in. high. 


wide and 1’ 4” deep. 

4. Find the volume of water in a tank 15 metres long, 5 
metres wide and 80 cm. deep. 

5. Find the cost of digging a trench 5’6” long, 4’ 3” wide 
and 2 yds. deep at 5 as. 4 p. a cubic foot. 

6. What is the cost of a beam 14 ft. long, 16 in. wide and 
9 in. thick at Rs. 1-0-8 per cubic foot ? 

7. <A cistern is 15 metres long, 80 cm. wide and 60 cm. 
deep. How many kilograms of water can it hold? 

8. A bar of:iron is 20 ft. long, 3 in. wide and 0:5 in. thick. 
Find its weight, if a cubic foot of iron weighs 480 lbs. 

9. Find the volumes of the cubes whose edges are— 

CD) BY, G2) Be a eS) ot om es 
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3. What is the cubic content of a box 6’ 9” long, 2’ 6” 


292. Since L  S& B each expressed in linear units = A. 
Area in corresponding square units, we have A XK H = V. 
Also from the formula L xX B X H°= V, we have 
V V7. V V 
Ds epg 2) Bo rpie aes 82 eae ly a 
ExAMPLe. A sheet of iron 4:25 metres long and 2:68 


metres wide has a volume of 2733'6c.cm. Find its thickness. 





Volume eer DP ee CUS *024 
Area = 7829. Oe UO edn Cit. 1°139) 027336 
: Bees VRE 6 2278 
”, The Thickness 125 xX 268 cm. 7556 
4556 
2733°6 27°3 36 -027336 ; ; 
= Tso asd ee 


EXAMPLES.—ORAL. 


Length. Breadth. Thickness. Volume, 
2.1910 4 in. ? 180 c. in. 
27. whe Cin 8 cm. . 192 c:*em, 
3: A ee Burts 540 c. ft. 
4. 15 in. ? 4 in. 720 c. in. 
So 20 Che, ? 3 Crt. 1200 c. cm. 
6. i Te tt: 6ft. 1800 c. ft. 


XXv] CUBIC MEASURE! PROBLEMS. 263 


EXAMPLES. II. 


1. The cubic content of a room is 7,500 c. ft. Its height 
being 10 ft. and breadth 25 ft., find its length. 

2. The cross section of a beam is 144 sq. in.; and its 
volume is twenty-one cubic yards. Find its leng th. 

3. What length must be cut off a straight plank 1:2 ft. 
wide and 9 in. thick that it may contain 11-25 c. ft. ? 

4: The thousandth part of a cubic foot of gold is beaten 
into leaves whose area is 40° 5sq.in. What isthe thickness 
of a leaf ? 

5. A tank contains 17,600 litres of water ; find the depth, 
if it is 3-2 metres by 2°75 metres. 

6. Ifa mile of wire can be made out of one cubic foot of 
copper, find the area of the cross section in decimals of a sq. 
inch to two significant figures. att 
7. Itis estimated that 30,250 gallons of rain water fell 
over an acre of ground. If one cubic foot of water contains 
6} gals., find in inches the amount of rainfall. 

8. A cistern holds 375 gals. of water and its depth is 3 ft. 
Find the area, given that a gallon of water weieae 10 lbs. 
ae 1,000 oz. measure 1 cubic foot. 


Exampie. Find the number of bricks required for building 
a wall 20 ft. long, 15 ft. high and 24 ft. thick, each brick 
with its share of mortar measuring 9in. K 6 in. X 4 in. 


The cubic content of the wall = ef x A Pi 3 entoot a=: /sesce 
mae cubic content of each brick =2 XK 4X 4c. foot= ¢c. foot. 
- The No. of bricks required = 750 CG ft. + 4c. foot. 
= 90 KO == 6,000. 


EXAMPLES. III. 


Find the number of bricks required for building the 


following walls :— 
1. 100 ft. long, 2 ft. 6 in. thick and 15 ft. high, each brick 


measuring 9in. X Sin. X& 4 in, 
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2. 80 ft. 6in. long, 9 ft. high and 2 ft. 9 in. thick, each 
brick being 9 in. & 44 in. & 3 in. 

3. 15 ft. long, 13 ft. wide and 12 ft. high, each brick 
measuring Bin. 7 in. x 3 in. 

4. How many bricks are there in a stack 36 ft. by 10 ft. 
by 12 ft., each brick measuring 9 in. & 44 in. & 3 in. ? 

5. How many bars each 10 ft. long, 1:5 in. broad and 0:375 
in. thick can be made from 10 c. yds. of iron ? 

6. Find the number of planks 6’ 9” long, 1’ 6” wide and 
1” thick that can be got from 27 c. yds. of timber. 

7. If, in a deal wood box 3’ 6” long, 1’ 4” deep and 1’ 8” 
wide a bookseller packs 144 copies of a book 9 in. 5 in. & 
14 in., find how many more of a size 44 in. K 4 in. & 14 in. 
are required to fill it. | 

8. How many cubes each side being 3 in. long can be cast 
from a block of metal 14 in. X 10 in. & 6 in. How many 
cubes each side being 3 in. long can be sawn out of a block 
of wood of the same dimensions? 


293. To find the volume of material used in the construc- 
tion of rectangular boxes. 


Practical Exercise. 


Procure deal wood cases, some open and others closed. 


1. Take one of the open boxes (without a lid) ; measure the 
external and internal dimensions, also the thickness of the wood ; 
shew that internal length = external length mznuus twice the thick- 
ness, internal breadth = external breadth aznus twice the thickness 
and internal height = external height mznus the thickness. Find the 
external volume and the internal volume, and subtract the latter from 
the former. What is the difference of the volume? 


?. Take one of the closed boxes and take the external measure- 
ments. Remove the cover; find the thickness of the wood and take 
the internal measurements. Shew that the inside measurements are 
in each case the external measurements mznus twice the thickness of 
the wood. Find the external volume of the box and the internal 
capacity; subtract the latter from the former and thus find the 
volume of the wood used in the construction of the box. 


3. Take one or two more open and closed boxes and proceed as 
shewn above. 
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ExAMpPLe. Find the volume of dealwood, one inch thick 
required for making a packing case whose external measure- 
ments are length 3’ 6”, breadth 2’ 5”, and height 1’ 10”. 


External measurement. Internal measurement. 
Leugth “3” -6” 3’ 6” — 2" == 3’ 4” 
Breadth 2’ 5” Nii RE ee Spe Aa 
Reioht.-1"" 107 1 10 ee ee 8 


From each external measurement twice the thickness of the 
wood is subtracted. 


External volume. ve Internal volume. 
Be hate re es Et Spa ori. LgeOe tts 
=i 2? X Wc. ft. Sa ADD OS Bett: 
== 7733 c. ft = 1573, c. ft. Bearer heed Bat. 
Volume of the material = 15,33, c. ft. — 123 c. ft. 


= 3r4¢ ey it 3 on ft. L216; in: 


We thus see that a closed box whose length in linear units is Z, 
breadth is 6, and height is 4, and of uniform thickness ¢, has 

(1) the external volume in cubic units = /bh/ 

(2) the internal dimensions == / — 2/¢, 6 — 2¢, h — 2¢. 

(3) the internal volume in cubic units = (2 — 2¢) (6 — 2t). 

(A — 2t). 

(4) the volume of the material = /6h — (1 — 2t) (6 — 2?) (h — 22). 

Note.—When the box is open, that is, when it has no lid, the 
internal height is external height #zmws thickness of the material. 


EXAMPLES. IV. 


I. Find the capacity (internal volume) of an open box 
whose outside measurements are length 15 in., breadth 12 in. 
and height 8 in., the wood of the box being § an inch thick. 

2. Anopen box of wood 2 cm. thick measures externally 
26cm. KX 20cm. K 16cm. Find the volume of wood used 
and the number of litres of water it can hold. 

3. A closed box measures externally 3’ 8” long, 2’ 3” 
wide, 2’ 4” high and is made of wood one inch thick. 
What volume of wood has been used ? 

4. Aclosed vessel formed of metal one inch thick, whose 
external dimensions are 8’ 6”, 7’ 6” and 4’ 3”, weighs 8 cwt. 
1 qr. 8 oz. What would be its weight, if it were all solid ? 


nea een 
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EXAMPLES. V. 


MisCRELLANEOUS. 


1. One inch of rain falls on an acre of ground. How much 
will it weigh, reckoning the weight of one cubic foot as 1,000 oz. ? 

2. If a cubic foot of marble weighs 2°716 times as much as a 
cubic foot of water, find the weight of a block of marble 9 ft. 6 in. 
long, 2 ft. 3 in. broad, and 2 it. thick. A cubic foot of water = 
1,000 oz. 

3. Find the expense of building a wall 108 yds. long, 3 ft. 8 in. 
high, and 134 in. thick at £14-13-4 per rod; a rod of brick work 
consisting of 2723 sq, ft., the thickness being 13} in. 

- 4. A cubic foot of water weighs 623 lb., and a room 18 ft. 9 in. 
by 13 ft. 4 in. is flooded to the depth of 2in., what is the weight of 
the water in the room ? 

5. Supposing a cubic foot of water weighs 1,000 oz., find how 
many tons of water will a cistern hold if the length, breadth and 
depth of the cistern is 18 ft. 8 in., 18 ft. 4 in., and 6 ft. 9 in. 
respectively. 

6. Supposing .a gallon of water to contain 277; c. in., find 
approximately the number of gallons of water which would cover a. 
square mile of ground to the depth of an inch. 

7. A cistern 12 ft. long, 2 ft. wide and 6 in. deep contains pulp 
for making paper If half the volume of the pulp is lost in drying, 
how many sheets of paper 8 in. by 6 in. will be obtained, if 300 } 
sheets in thickness go, to an inch ? 

8. The water in a rectangular cistern 8 feet by 7 feet weighs: 
4 tons 13 cwt. 3 qr. Find the depth of the cistern, if 1 c. foot of} 
water weighs, 1,000 oz. 

9. The cubic content of a room 25 ft. long and 12 ft. 6 in. high 
is 3,750 c. ft. Find the cost of painting its walls at 12 as. asq. yd. 

10. A room 15 ft. 6 in. long and 12 ft. 4 in. wide contains 
2,150 c. ft. 1,080 c. in. Find the cost of papering the room with 
paper 2 ft. 6 in. wide at a as. per piece of 12 yds. 

11. If 82c. ft. 864c. in. be the capacity of an open cistern 5’ 6" 
long and 3’ 4” wide, what will be the cost of lining it with lead at 
12 as. a sq. yd. ) 

12. An open cistern made of wood 2 in. thick measures exter+ 
nally 3’ 10” by 2’ 10” by 2’ 4”. Find the cost of lining it with tin 
at 9d. per sq. foot. - . 





¢ 
? 
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13. A beam of teak is 5°4 metres long, 25 cm. wide and 20 cm, 
thick. Find its weight in kilograms, if teak is 0°75 as heavy as water. 


14. Given that mercury is 134 times as heavy as water, find the 
volume of 27 Ke. of mercury. To what depth will 405 Kg. of 
mercury fill a rectangular trough 1:5 metres by 15 cm. ? 


15. A wall 24 ft. long, 24 ft. thick and 12 ft. high has a window 
3 tt. by 2 ft. and a door 53 ft. by 43 ft. Find the cost of building it 
et.3 48, ac. foot. 


16. The area of a lake is 0°65 sq. mile; and the vclume of water 
is estimated to be 572 millions cubic feet. Find its depth to the 
nearest tenth of a foot. 


17. A cistern 6’ 4” long, 4’ 6” broad and 5’ deep is filled with 
water and leaks till the level of water sinks 9 in. How many gallons 
ot water are left? 1c. foot of water= 6% gals. 


18. A side of a square cistern is 12’ 6”. What weight of water 
should be drawn off that the level of water might sink 3’ 9”? 
1 c. foot of water= 624 lbs. 


19. A brick measures 8” X 5” X 4”. Find to the nearest rnpee, 
the cost of building a wall 17’ 6” X 7’ 4”, X 12”, if 1,000 bricks 
cost Rs. 27-8 as. and the workmen are paid Rs. 3 per 10c. ft. 


20. A certain vessel contains 100 c. ft. of water and the depth 
is 2’ 6”. A flat piece of stone 2’ 8” by 1’ 6” is dropped into the 
water; and this raises the level of the water by half aninch. Find 
che thickness of the stone, 


91. The external measurements of a wooden cistern are 6’ by 5’ 
by 4’. If the thickness of the wood is 1 inch, find the weight of 
wood used, if a cubic inch weighs 5 oz. 


29. The internal dimensions of a tank are 3m. by 2m. by 1 m., 
and its weight when empty is 450 Kg. Find its weight when it is 
full of water ? 


23. The outside measurements of a closed box are 2’ 73” length,. 
2’ 51” breadth, and 2’ 13” height ; the top and sides are 3 in. thick, 
and the bottom 1 in. thick. Find the number of galloas of water 
it can hold. lc. foot of water= 6% gals. 


24. How long would it take to fill with water a canal, that is, 26 
miles 1,357 ft. long, 12 ft. broad and 4 ft. deep through a channel that 
discharges 1,000 gals. per minute, if a gallon contains 277°274 c. in. ? 


ce ES 
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CHAPTER XXVI. 


ELEMENTARY MENSURATION. 


294. Areas of Rectangular surfaces and Volumes of 
Rectangular solids have been dealt with in Chapter XXIV 
and Chapter XXV respectively. We shall now treat of 
Mensuration of other plane and solid ‘figures. 


295. Area of a Parallelogram. 


A parallelogram is a four-sided figure having its opposite 
sides parallel and equal. 


A rectangle is a parallelogram; but a parallelogram is not 
necessarily a’ rectangle. 


Samay a 


In figures 47 and 48, ABCD and EFGH are parallelograms but 
not rectangles, because none of the angles is a right angle. 


ABCD is a Rhomboid and EFGH a Rhombus. In a rhombus you 
see that all the sides are equal to one another. 


Any side of a parallelogram may be regarded as its Base, and 
the perpendicular to the base from any point in the opposite side 
is called the Altitude. 


edd Vd Ae hh 

ie Sees ee 
FEE 
aco Lb cele etait 





Fic. 47. 
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296. Area of a Rhomboid. Fig. 47. 


(1) Count the number of squares (2) Drop a perpendicular to the 
in ABCD, and calculate its base AB from any*point on 
area thus : the opposite side. Measure 

mum ber of sqq. = .....; the base and the altitude. 

grea OF Gach sq. == ......8q. in. Baste in. 

mrea of ABC) = 5. ....Sq. in. Puidde= rs" GA, i. 

Base X altitude =...X...sq. in. 
eee Sq. in. 


Do the two results agree ? 


Note.—In counting squares, a portion of asquare, that is, greater 
than a half is taken as one and a portion less than a half is neglected. 


PELE Ni Aer 
PEE 
Se eee ee er ee 

: | | 
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297, Area of a Rhombus. Fig. 48. 


f2)~ Proceéd_as im-(1), Art. 296.5. }:(2).- Proceed -as im (2), Art. 296: 
See if the two results are the same. 


Area of a parallelogram = base X altitude. 

298. Area of a Triangle. 

The altitude of a triangle is the perpendicular drawn to 
the base from the opposite angle. 
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Fic. 49. 


| (1) Count the number of sqq. 
in A and calculate its area. 
Number of sqq.=...... 


(2) Drop a perpendicular to the 
base from the opposite angle. 
Measure the base and the altitude. 


Aged of each’ sq. ==... .,..8q. in. (oS the base ==. 654. in. 
Pte OPA Sarnses sq. dit.- . Ad ibede+ amet tes in. 
Products +22 une aes 


See if the two results are equal. 
Do the same with Fig. 49 B and C; and see if the two results in 
each case agree. 


Area of a triangle = 4 the base % altitude. 


Practical Exercise. 


Draw the different parallelograms and three different triangles 
on (a) squared paper; (0) plain paper, and use the area obtained from 
(a) to check the correctness of the area got, from (6) by measurement. 


EXAMPLES. I. 


1. A parallelogram-shaped playground has its base 5 fur- 
longs and altitude $ a furlong. What is its area in acres? 

9. A field in the form of a parallelogram has one of its 
sides 27 chains long and the perpendicular distance 32 rods. 
Find its yield at 5 kalams per acre. 

3 The base of a triangular field is 40 yds. and its 
altitude 30 ft. What is the area? 

4. Find the rental of a triangular estate whose base is 
660 yds. and altitude 55 yds. at Rs. 40 per acre. 


a 
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299, Area of a Quadrilateral. 
D 
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RIG: SQ: 


Let ABCD be any quadrilateral figure. 


Divide the figure into two Bae by joining two of the oppo- 


site angles by the straight line AC. 


Then area = sum of the areas of the two triangles: 


300. Area of a Polygon.—A polygon is a figure of 


many sides. 


Fic. 57; 


The area is 
found. by 
the method 
of triangula- 
tion, i.e. by 
dividing the 
polygon 
UNt-Otar ds 
angles and 
taking the 
sum of the 
areas of the 
triangles. 
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301. Area of a Trapezoid.—A trapezoid is a four-sided 
figure having two of its opposite sides parallel. Fig. 52. 


Soa a oll ie ed Pee a ree org Poet 
Se ee at ee 
S2RBSEEERERRE ee tet tee et 
caceacacnnacanace Bs ae id a 
444 J ape tt te El tak 
ae tpt pt tp dt eh ees mob Nae an 
ee Pe TO 7 Se oe eke ak a * 
HEBBEN SARE D ft tr pad 
ptt pep as Wee Hepat ep RA 
SAR RRS RRR af Yt ees 
Het tt ees papitata th ted 
pda Pe Poe dete re oc eee na i 
SeSRS SRR RARE RARE Ree See Sema eee, 
EEE EEE EA EEE 
dott tt tit ttt iat ttt re geet a sha 
pt I Ey mes PSs ee eee 
eget ey et PEPPER SEER Set es 
Pe ee eae et AE EPP RPE reer eit 


PIG. 52. 
Draw AC. 
Area of ABCD = Area of ADC + area of ACB. 
= 4+ DC X Altitude X 4 AB X Altitude. 
= Altitude X } (CD + AB). 
Area of a Trapezoid = Altitude K 4 the sum of the parallel 


sides. 
Practical Exercise. 


Draw (1) Trapezoids, (2) Quadrilaterals that are not parallelo- 
grams and (3) Polygons on (a) squared paper, (6) plain paper, and 
use the area calculated from (a) to verify the area obtained from (6) 
by measurement. : 


EXAMPLE. A stream of water 8 yds. broad at the surface 
and 6 yds. at the bottom and 2 yds. deep flows at the rate of 
11 miles an hour into a tank. How many tons of water flow 
into the tank per hour. A cubic foot of water = 624 lbs. 


The transverse section of the stream of water is a tirapezoid 
whose area = 4 (8 + 6) K 2 sq. yds. = 14 sq. yds. 
The volume of water that flows into the tank per hour 
=: 14 & # X 1760 c. yds. = 14 K ¢ K 1760 X 27 c. ft. 
Since lc. foot of water = 624 lbs., 
No. of tons of water = NOS SID a “ se 
= 22 X 9 X 125 = 24,750. 





ee 


» 4+ ee 
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EXAMPLES. II. 


1. Find the rent of a field, trapezoid in shape, whose 
parallel sides are 58-yds. and 38 yds. and the altitude 30 yds. 
at Rs..30 4 as. an acre. 


2. Find the cost, at Rs. 2 4 as. a cubic yard, of raising 
an embankment 1,500 yds. long, 10 ft. wide at the bottom 
and 8 ft. at the top, the vertical height being 5 ft. 


3. Find the volume of water that passes every minute 
into a tank through a canal 10 ft. deep, 18 ft. broad at the 
surface and 14 ft. broad at the bottom, flowing at the rate 
of 3 miles an hour. 

4. How many tons of water pass from a river every 
hour into a canal 12 ft. deep, 30 ft. broad at the surface and 
20 ft. wide at the bottom, flowing at the rate of 25 miles an 
hour ? 1 cubic foot of water = 1,000 oz. 


ees ED, 


302. To measure the circumference of a circle. 


(1) With dividers and scale. 


Draw a circle of 3 cm radius. Make a mark anywhere on the 
circumference with a fine pointed pencil. Open the dividers to a 
convenient distance, say 5 mm. Fix one end ofthe dividers firmly 
on the mark and bring the other end till it is exactly on the circum- 
ference. Keeping this end firm, move the first leg so that it may rest 
on the circumference. Goon measuring thus and counting till the 
mark is reached. The number of times the dividers were moved 
multiplied by 5 mm. gives the entire length of the circumference. 
This will be found to be nearly 18°85 cm, 


(2) With thread and scale. 


Stick a number of pins close to one another all along the cir- 
cumference of the circle described, pass a piece of fine thread round 
the pins and cut it off where it overlaps. Measure the length cut off, 
See if you get nearly 18°85 cm. asa result of this measurement. 


303. To find the relation between circumference and 
diameter. 


The diameter of a circle of 3cm. radius is 6cm. The circumfer- 
ence of the circle has been measured and found to be approximately 


18 
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18°85 cm. Now divide 18°85 cm, by 6 cm., and the quotient is 3:14 
correct to 2 decimal places. 


Draw circles of different radii and measure both the circumfer- 
ence and the diameter and divide the former by the latter in every 
case ; the quotient correct to 2 places of decimals will be found to 
be 3°14. 

-. The ratio of the circumference to the diameter is 3°14: 1. 


This ratio is expressed by the Greek letter 7 (pronounced fze). It 
is 3°14159 correct to 5 decimal! places, and its equivalent is 34 or #?5 
approximately. 


—. ——____—_—_ 


Practical Exercise. 


Draw circles of different radii and measure their circumferences 
and diameters. Take at least three measurements of each and take 
the average; and note down thus: 

Digmeter.in in, or cm. 1° 33 Sere Vo 
Circumierence in do, 
Are the ratios of any pairs of corresponding numbers equal ? 
Any slight differences are due to the fact that the circumferences 


cannot be measured exactly. 


ne 


304. Area of a Circle. 


(i) Draw a circle of radius AB 2 cm. long. 


Rrertcir 3 Y rey “Ey ryyrrye 
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Count the number of small squares enclosed within the circum- 
ference and calculate the area of the circle. 
rete AR Ce AAT, CES LT CIS See ys, oderaseckur stave cre rte dnc'criges Sener (1) 
Area of the circle = ...... Pa igtiie 1s a 4, = C8 A rh» (2) 
Draw a square ABCD, whose side is 2 cm., the radius of 
the Circle. 
No. of small squares in the square 
The square of radius 
Divide (1) by (3) ; the quotient 
Divide (Z) by (4) ; the quotient 
The quotient in each case == 3°14 correct to 2 places. 
.. Area of the circle © sorte: STAT ee ge X< (radius)? 
But 3:14 ..,...... is expressed by 7. Art. 303. 


Hei yu 


”, Area of a circle == Tr". 


(ii) Measure the circumference of the circle and half the 


radius. 
Circumference ar eR See ern; 
Half the radius Sere ests ake cm. 
o Coircusaierctiice <4 Tadius == -..2 Sq. Cny. 


Is the result the same as (5) or (6) above? 
Area of a circle = circumference X half the radius 


o 
ae a Ye 
Z 


(iii) By the Method of Weighing.—Draw on a piece of 
cardboard a circle of one inch radius. On the same card-. 
board draw four squares each with a side 1 inch, i.e. the 
length of the radius. 


Now cut out the circle and the squares neatly. Place the circle 
in one of the scale pans of a balance, and balance it with the squares 
placed in the other scale pan. 

The squares will weigh more ; remove one of the squares, and the 
circle will weigh more. 

Cut off about a seventh of the square that was taken out and | 
place the part cut off along with the other squares. 


The circle will now nearly counterpoise the squares; and the 
balance will almost be in equilibrium. We thus see that the area of 


a circle approximately = 34+ X (radius)?. ROT A MUTHI AH 
ATT TIT\CDITAT CTRERT 
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Practical Exercise. 
1. Draw circles with the following radii :— 

(1). Scme > (2) 25 in (3) 15cm. (4) 3 in. 

(a) ou squared paper, (6) on plain paper, and use the area 
calculated from (a) to verify the area obtained from (6) by measure- 
ment. 

2. Try the ‘ method of weighing’ with the circles in Example 1. 


EXAMPLE. The radius of a circular lawn is 42 yds. long. 
How many acres of grass are there ? 
Area of the lawn = 34 & 42 & 42 sq. yds. 


Ze > 4 eee 
=7 X —~qeaq Actes 
No. of acres of grass =5e ac. = 1.5 ac. 


EXAMPLES. III. 


1.. The diameter of a circular garden measures 56 yds. 
Find the circumference and the area. 

2. Given 7 = 3-1416 correct to 4 decimal places, find the 
length of the diameter of a circle whose circumference is 
24,900 miles correct to the nearest hundred. 

3. How many cubic feet of earth should be dug out to 
sink a well 35 ft. deep and 5 ft. in diameter ? 

4. Inside a circular garden 63 yds. in diameter, there is a 
circular path 5 ft. wide. Find the space occupied by the 
path. 

5. Inthe centre of a circular field 120 ft. in diameter, a 
circular well is dug, 14 ft. in diameter. How much space 
remains for cultivation ? , 

6. The radius of a circular room is 74 ft. and a verandah 
6 ft. wide runs round it. Find the area of the verandah. 

7. Find the cost of painting at 3 as. asq. foot the ceiling 
and walls of a circular room 15 ft. high, the radius being 7 ft. 

8. A circular room is 20 ft. in diameter and 2] ft. high. 
Find the cost of painting the ceiling and walls at 4s. a sq. yd. 
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Mensuration of Solids. 
305. Cylinder.—Examp.es: A ruler, lead pencils, etc. 


You can easily make a hollow cylinder by taking a rectangular 
sheet of paper and rolling it round till two opposite sides meet edge 
to edge. 

The open ends form the circumferences of two equal circles. If 
you take away the hand, the paper unrclls itself and you get a 
rectangle, the circumferences of the open ends now becoming straight 
lines. 

The ends open or closed form the bases of the cylinder, each base 
being a circle. Except at the two ends, the surface of a cylinder is 
curved. 

The area of the two bases or of the circular ends = 277? ; and the 
area of the curved surface of the cylinder = circumference of the 
base X height = 2zrh, where ¢ is the radius of the circular ends or of 
the cross section, and h is the height of the cylinder. 


The area of acylinder = 2trh + et r*. Ht 
7 he volume ot acylinder = area of base K height 
Np 


ExaMp_Le. Find the volume of iron in a cylindrical pipe 
3 ft. 6 in. long, the material of which is 1 inch thick, having 
an external diameter of 10 in. 


The external radius is 5 in., and internal radius 4 in. 


External volume er Oe Oe 2 CI. 
[Internal volume a= 2 Ao AP clin. 
Volume of iron reqd. = the difference between the external and 


internal volume. | 

eae x 42x (5? — 4*) co, ing x 42 KO 
@, im 

== Vooe. 11, 


306. Sphere.— EXAMPLES: Cricket balls, marbles, etc. 
The earth is not an exact sphere, as it is somewhat flattened at 


the Poles. 


The area of the surface of a sphere will be found on measurement 
to be equal to the area of four circles having the same radius as that 
of the sphere. 


*, The area of the surtace of a sphere = 4ur*, where r ts the 
radius. 
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ad 


4; ! / / f ? —_ 3 ( 
The volume ot a sphere = 3 er > 


3 
) —_ ~ a3, where 
6 
d ts the diameter. 
EXAMPLE. Taking the earth to be a sphere of 3,960 


miles radius, find the area of its surface to the nearest 
million square miles. 


Using contracted 








Peking 7 == 3 14. multiplication. 
Avea == 4. x 314x360 & GoCUreg, tai 62°7264 

== 3°14 & 4 & 39,600 * 396 sq. mi. 3°14 

= 3°14 & 158400 & 396 sq. mi. — 

== 3°14 & 1584 & 396 million sq. mi. 188°1792 

= 3°14 X 62°7264 million sq. mi. 6°2726 

== 197 million sq. mi. to the nearest 2°5090 

million. — 

196°9608 


EXAMPLES. IV. 


1. Taking the earth to be a sphere of 3,960 miles radius, 
find the number of cubic miles it contains to the nearest mil- 
lion. 

2. If 7 were taken as 3} instead of 3:1416, what difference 
would this make in the calculation of the area of the surface 
of the earth ? Radius = 3,960 miles, 

3. The diameter of the moon = 0°273 times the earth’s 
diameter. Shew that the volume of the moon is approxi- 
mately 71, that of the earth. 

4. The external Ciameter of a flat ring-is 1 foot 6 in. and 
the internal radius 74 in., the height being 1°5 in.; find 
its volume. 

5. The outer diameter of a water pipe is 2 ft., the inner 
diameter 1 ft. 8 in., and the length of the pipe 40 ft. How - 
many cubic inches of metal are used in making it? 

6. A cylindrical tank 14 ft. in diameter contains 25,000 
gals. of water. What is the depth, if 11 gals. of water have 
a volume of 3049°75 c. in. 

7. A holiow spherical shell is 1 in. thick, and its outer dia- 
meter is 6in. What is the total outside and inside surface ? 
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What would be the difference in the total area, if the shell 
was cut into two halves ? 


8. One quarter of the volume of a cylindrical boiler 12 Ft; 
long and 5 ft. in diameter internally is fitted with cylindrical 
heating tubes fitted longitudinally, and 74 in. in diameter. 
Find the number of tubes. | 


CHAPTER XXVII. 


Easy GRAPHS. 


307. We have already seen in the examples of Chapter 
XX how two quantities are related to one another. 


For example, we know that if 1 man earns daily half a rupee, 
2 men of equal ability earn daily twice as much or Re. 1, 3 men earn 
thrice as much, that is, Rs. 14, 4 men earn four times as much, 
namely, Rs. 2, and 10 men earn ten times as muck or Rs. 9. 

Here the number of men and the sum earned are so related that, 
if the number of men increases or decreases the sum earned also; 
increases or decreases. This may be expressed by saying that the 
sum earned is directly proportional to the number of men. 

Again, we know that if 1 man can do a piece of work in 20 days, 
2. men of equal ability can do it in 10 days, 4 men can do it in 5 days 
and 10 men can do it in 2 days. eae 

Here the number of men and the number of days are related ; but 
their relation is not one such as is seen to exist in the previous ex- 
ample; for as the number of men increases, the number of days 
decreases. Anyhow, when there is a change in one quantity, there is 
a corresponding change in the other. i 


We thus see that two quantities may be so related that if 


a change is made in the value of the one, there is a corres- 
ponding change in the value of the other. 


308. If 1 article costs 4 as., 2 cost 8 as., 3 cost 12 as. and 

5 cost 20 as. and 12, 48 as. Here again the cost is directly 
proportional to the number of articles. 

If x denote the number of articles, and y the number of annas, for 

5 different values of x, 5 corresponding values of y are given below: 


x 1 5 die oe 35 
y 4 20 . 48 = 88 140 
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A quantity which has not always the same value, but may have 
a Series of different values, is called a variable. 

In the above example, x the number of articles is a variable and 
y the number of annas is also a variable. 

The population of a town, the price of rice per measure, the read- 
ings of the barometer and the thermometer are other examples of 
variables. 

When variables are thus related, their relation may be clearly re- 
presented by diagrams drawn on squared paper. 

309. Method of Representation. On squared paper two 


intersecting lines are chosen and are slightly thickened to 
help the eye. 


The horizontal line is named XOX’ and the vertical line YOY’. 
The point of intersection of these two lines, O, is called the origin. 
These lines are taken as the lines of reference ; XOX’ is known asthe 
X axis and YOY’ as the Y axis. 

The position of a point is determined by its perpendicular 
distances from the two axes; that is, if we know the perpendicular 
distances of the point from the axes, the position of the point can be 
fixed. 


) Y 

| \ iat 

eed | iM Po co 
VRS) eee a tc ge eee 
RES Mes BSA een > 


FEES EEEEEEEEE EEE EE EEE 


Soeaeuseecesssessersneaeane 
Dee) SEE EEE 
BEE A rtf tt a 
EERE EE EEE 
SR 

Ce pe a 
EERE EEE 


Fic. 54. 
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Thus the position of any point P is fixed by taking 8 divisions 
along OX, and then 6 divisions vertically above it, i.e. 8 divisions 
to the right of O and then 6 divisions up. 


The distances 8 and 6 are known as the Co-ordinates of the point 
P; the distance ON being known as the abscissa of the point P, and 
the distance NP the ordinate of P. 


The position of any point is defined by its co-ordinates. A point 
whose co-ordinates are 4 and 3 is named the point (4, 3}, the abscissa 
of the point being always mentioned first. Such a point is Q in the 
figure. Generally, when we speak of any point (x, y), we mean the 
: abscissa of that point is 2 and the ordinate of the point is y. 


The process of marking a point by means of its co-ordinates is 
called plotting the point. : 


310. The two straight lines XOX’ and YOY’ divide the 
plane (surface) of the paper into four spaces XOY, YOX’, 
X’OY’ and Y’OX, which are known as the first, second, 
third and fourth quadrants respectively. 


Distances taken along the X axis to the right of O, the 
origin, are considered fosztive and those taken along the xX 
axis to the /eft of the origin are considered negative (see 
Art. 32). Distances measured vertically above the X axis 
are taken as posttive, and those measured vertically below 
the X axis are taken as negative. 

It will thus be seen that the abscissa of a point is positive in the 
Ist and 4th quadrants, and negative in the 2nd and 3rd quadrants ; 
and the ordinate of a point is positive in the Ist and 2nd Ae 
and negative in the 3rd and 4th quadrants. 

In figure 54, the co-ordinates of the point P are (8, 6); of 
S, (— 8, 3); of R, (— 5, — 6). 

EXAMPLE 1. (a) Plot the points (8, 0) and (0, 10) and 
measure the distance between them. Fig. 54. 

(6) Plot the points (4, 3), (— 8, 3), (—8, —8), (4, — 8) and 
calculate the area of the rectangle formed by joining them. 

(a) Take 8 divisions to the right of O, and no divisions “p or 
down. The resulting point N is on the X axis. 


Since the abscissa is zero, and the ordinate 10, take 10 divisions 
vertically above the origin. The resulting point M is onthe Y axis. 
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Measuring the distance between M and N, we find it to be 1°5 in. 

Note.—The point whose co-ordinates are (0, 0) is clearly the 
origin itself ; in the other words, the co-ordinates of the origin are 
(0, 0). 

(6) First plot the point (4, 3) thus: 

Since the abscissa and ordinate are both positive, take 4 divisions 
along OX, i.e. to the right of O, and then 3 divisions vertically 
above it. The resulting point Q is in the first quadrant. 

Next plot the point ( — 8, 3) thus: 

Since the abscissa is negative, take 8 divisions to the left of O; 
and since the ordinate is positive, take 3 divisions up. We thus get 
the point S in the second quadrant. 

Then plot the point (— 8, — 8). 

Since both the abscissa and the ordinate are negative, take 
8 divisions to the left of O and 8 divisions delow it along the Y axis. 
The resulting point V isin the third quadrant. 

Finally plot (4, — 8). 

Take 4 divisions to the right of O, and then § divisions below it ; 
and the resulting point T isin the fourth quadrant. 


Join the plotted points and form the rectangle SOTV. 
The rectangle measures 1°4 in. by 1°3 in. 
PM eerea—— lec ed. il: 





Practical Exercise. 


1. Plot the following pairs of points on squared paper, and 
draw the line which joins each pair :— 

(1) (5, 5), (8,4). (2) (5, 10), (10, 5). (3) (0, 6), (2, 4). 

(4) (63-8), (0,-0). (5) (2.—2), (10,—17). (6) (—6, 2), (12,—5). 

(1) (270) y, (1 —3)%- (8) C40); (08), 

2. Find the lengths of the lines joining the following pairs™of 
points :— 


(1) (5, 12), (— 15, — 8). (2) (—5, 3), (7, —8) 

(3) (0, 0), (5, 6). (4) C7; 8), a 3, =~ By, 

(5) (15,— 2), (— 3, — 8). (6) (0, 0), (12, —5). 

(orc ot), le ee Lae (8) (4, 5°4), (— 2°5, — 3:7). 


3. Plot the following points and find their distances from the 
origin :— 


(1):<{12, 9); (2) (8, 16). (3 \ if seo DD 
fs} { 00,8), (5) (1:8”, -6”). (6) (1:2”, 16”), 
(7) (= 14”, 0:8). - (8) (3:9%, 2:5”), 
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4. (a) Shew that the straight lines joining the points (7, 3) 
and (—7, — 3) and the points (— 5, 6) and (6, — 5) are equidistant 
from the origin. 

(6) Shew that the distance between the first pairs of points 
= the distance between the second pairs. 

(1) (10, 0), (0, 3); (3, 0), (0, 10). 

(2) (7; = 5), (— 5, 4) 5 (4; == 5), (= 5, 7). 
5. Find the co-ordinates of the points of intersection of the 
straight lines joining :— 

(1) (5, 5), (—7, — 7) and (8, 3), (— 8, — 3). 

(2) (6,9), (—4, 9) and (0, 0), (0, 10). 

(3) (—3,7), (—3, — 6) and (0, 0), ( = 9, 0). 

(4) (9, 9), (— 9, -- 3) and (— 3, 8), (9, — 2). 

6. Find the perimeter of the rectangles formed by the lines 
joining the following points :— 

(2) (3; 7), (= 5, 7), C= 5. — 2), 8; = 2); 
(3) (8, 4), (— 8, 4), (—8, — 4), (8, — 4). 
(4) (8, 0), (8, 10), ( es a, 10), ( re a 0). 

Find the area of the rectangles, if each division represents one 
foot. | 

7. Plot the following points and shew that they lie ina straight 


line :— 


(1). (5S, — 4), (0, 0), (== 5, 4); 
(3) a 4). Ch ae (0, Des aac 


as, OES neneon goes 12 miles to tne ie Bid then 16 miles to the 
North. How far is he from the starting point ? 
Take one division fo represent one mile, 





311. Statistical Graphs. 
EXAMPLE 1. If the value of y in Art. 308 be See 
in rupees, we have— 
No. of articles 0 1 5 A 22 3D 
Cost in rupees 0 t 14 3 54 82 
This relation between the two variables can be repre- 
sented graphically on squared paper. 
Take one small division horizontally to represent 1 article and 
1 division vertically to denote 7 rupee. 
Pine tne painter Gy 4), (55- 2a),: 123-3)5 (22, 53), (35, 83).. Fomine: 
these by a straight line from the origin, we get the graph OP. Fig. 55. 
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312. A graph is a line, straight or curved, drawn on a 
diagram shewing the relation that exists between two con- 
nected variables. 


In Fig. 55 the graph is a straight line. 

When the variables, asin the above example, are directly 
proportional, the graph is a straight line. 

313. We canuse the graph to find the price of any 
number of articles. 


Suppose it is required to find the price of 25 articles. 
The abscissa being 25, draw from M a perpendicular to meet the 
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graph at Q. From QO, draw a perpendicular to meet the Y axis at N. 
The co-ordinates of Q are (25, 64). Therefore the cost of 25 articles 
is Rs. 63. 

In the same way, the number of articles that can be bought 
for a given price can be ascertained by using the graph. 

The garph in Fig. 55can be used to find the cost of number of 
articles up to 40. 

The value of any number above 40 can be ascertained by drawing 
the graph on a larger sheet of paper and producing the graph. 

314. To construct a straight line graph, we have only to 
join two points whose co-ordinates are given, or to join the 
origin with another given point. 

If 50 articles cost Rs. 10, a graph may be constructed to 
find the value of any number of articles. 

We have simplyto plot the point (59, 10) and tojoin it by a 
straight line from the origin. 

_ For examples see under Conversion Graphs. 


315. Choice of scale units. 

In the construction of the graph of Fig. 55, one small 
division horizontally, i. e. one-twelfth of an inch denoted one 
article, and 1 division verticaliy or ;, ofan inch represented 
one quarter-rupee. 


If we had taken one small division vertically to represent one 
rupee, the plotted points could not have been apart by a convenient 
distance and the diagram would heve been only about one inch in 
width. 


Whenever it is convenient to do so, the same scalé unit 
may be taken for both the variables ; but it is not necessary 
that this should be done in every case. 


When, for instance, we have to represent the distances covered in 
given times by a train going at a uniform rate of 30 miles an hour, if 
we take 1 division horizontally to denote 1 hour, and 1 division verti- 
cally torepresent 1 mile, for every horizontal division, 30 vertical 
divisions have to be taken, and the diagram will become inconveni- 
ently large. 

Of two connected variables, if one increases much more rapidly 
than the other, it is best to take a small unit for the rapidly increasing 
variable and a large one for the other. 
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Practical Exercise. 


I. Ifa mango costs 2 as., plot the values for 4, 9, 15, 25 and 36; 
and construct a graph for reading off the price of any number up to 
100. Lake one small division horizontally for 1 mango and vertically 
for 2 ag. 


2. Ifthe duty on tobacco is 2s. 6d. per lb., draw a graph for 
calculating the duty on any weight up tolcwt. Read off the duty 
on 80 lbs. and 109 lbs. 


3. If40 pencils cost 10 as., draw a graph from which the cost 
of any number of pencils can be found. 


4, Atrain travels uniformly at the rate of 30 miles an hour for 
12 hours. Draw agraph to find the distance covered in any time 
within the 12 hours. 


Let 5 horizontal divisions denote l hr. and 1 vertical division 
represent 5 miles. 


5. Draw agraph shewing the monthly and weekly wages at 
425 a year. For what period is £7 due as wages? 


6. Is the graph of the following a straight line ?— 

ae tk, Ls 3 7 10 

V3 70 neo 10:5 L225 17S 

7. The following table gives the extension of a spiral spring 
when loaded with different weights :— 

Extension in cm. 0°5 1:0 is 2°0 00° 25° 60 

Weight in grams 5 10 15 20 30 45 60 

Find the extension for a weight of 50°5 grams, and the weight 
that would cause an extension of 9°25 cm. 

8. The following are the results of an experiment on the 
bending of a lath :— 

Weight in grams 10 ta 45 . 70 100 

Bending in mm. f Le a 4°5 7 10 

Find the amount of bending fur 52°25 grams and for 125°5 grams. 








316. The corresponding values of two variables are some- 
times obtained by observation or experiment. In such cases 
the data cannot always be regarded as absolutely correct, 
for there may be errors; and therefore the positions of the 
plotted points cannot be considered as exactly determined. 

If the height of the barometer is read off by observation at equal 
intervals of time in a given period, by plotting the points, a graph 
may be drawn shewing how the height of the barometer varied 
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‘during the given period. The variations of temperature may 
similarly be shown bya graph. In these cases, the successive points 
sare usually connected by straight lines and the graph consists of an 
lirregular broken line, 
Note.—Such a graph can give us no accurate information about 
intermediate points as is given by a straight line graph, but only a 
ngeneral idea of the total change that has taken place between the 
gplotted points. 
ExaMpPLe 2. The following barometric readings in 
jinches. were recorded in a station for the first ten days of 


' September, 1909. Shew these variations by a graph. 


~ 


a 
ees S86) pre at a. 58 8 27 ABO AO 
Reading 29°66'29'59 29°60 29°67 29°69 29°72 29°74 29°76 29°72 29°69 


CEE 


iiiresiitie 


eee EE 
aad 






Take 4 horizontal divisions to represent 1 day, and one vertical 
division to represent ‘01 of an inch. 

Plot the points and join them successively by straight lines. 

The lowest record being 29°59, it will be convenient if we begin 
measuring ordinates at 29°56. 


Graphic Exercise, 


Join the plotted points in the following by straight lines, and 
draw the graph shewing the variations :— 

1. The barometric readings in inches for the first 10 days ina 
certain month were— 

Day 1 Z 3 + 5 6 7 8 g 10 

Reading 287 28°6 28°8 29°4 29°2 29°3 292. 27D i 2'1- 22 
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2. ‘The mean temperature on the first day of each month caleu- 
lated on the average of 50 years is as follows :— 

Jan. Feb, Mar. Apr. May June July Aug. Sep Oct. Nov. Dec. 

3/38) 40 45 ~S6 -48 “<4d6 “35 840" “458 a0 eae 

3. The following are the amounts of rainfall in inches recorded 
in a station for the 12 months of the year 1908 :— 

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep 

S102 S6° S4 °° 257 “2082 OO) Tee Ba eee 

4. The price in pence of copper on the Ist day of each of the 
years given below was as follows :— 

1887 "88° 7°89 "90°91. 292 93" "S407 95* “OG 197 ae eee 

45 43.43 48° 45 40. 36 29.30.38) (28 (27 eee 

5. The average price in pence of silver per ounce for the years 
1893, °94, °95, ’96, "97, °98, ’99, and 1900 was 39) 32, 314,31, Sa. ga. 
29, and 31, respectively. 

6. The average yearly price of paddy per kota (21 markals) 
was— 

Year 1900" “01 02 708", 204 "05 706 707. ie anes 

Price 10: Rss 7a - 7 3 go Oo? 10°5. O25 1075) a ne 

7. Ina term of 12 weeks, a boy’s places in his form were 7, 10, 
pe meee 9. 8, 86, 40- 2d, eas 

8. The number of thousands of people who emigrated from a 
certain country between 1886 and 1895 was as follows :— 

Year 1386.. ."B7. 88 780. 3790. "G1 02) 303 aa ee 

No. 37's 38°5,.41°1 47 75°5 784. 98:1 (02-3) ses eee 


EXAMPLE 3. The population in millions of a certain 
country at the beginning of the years given below was as 
follows :— 


Year 1821 1831 1841 1851 1861 1871 1881 1891 yooy 
Popn. 12 14 16 18 i S22 oe a oo SSeS 


Draw the graph and find the population at the beginning 
of 1875 and 1895. 


Take one horizontal division to denote 2 years and one vertical 
division to represent one million of population. Having plotted the 
points, draw a continuous curved line passing through as many as 
possible of the plotted points; and you get the graph required. 
Fig. 5/7. 
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FIGs 57% 


From abscissa 1875 draw a perpendicular to meet the graph at P. 
The perpendicular drawn from P meets the Y axis at 24. The popu- 
lation in 1875 was 24 millions. Similarly the population in 1895 is 
found to have been 30°5 millions. 3 

These results cannot be exact, but only approximate. The graph 
in Fig. 57 is said to be asmooth curve, that is, a curve in which the 
bending is gradual, without there being any angular points. 

_ Note.—To draw acurve, a piece of flexible material may be bent 
so as to lie along the plotted points and held in position while the line 
is being drawn. 


317. As was observed in Att. 316, es values of two. vari- 
ables obtained by experiment cannot always be regarded, as 
absolutely correct or free from errors. 


The position of the plotted points cannot, therefore, be eco e ee 
as having been exactly determined. 


When a limited number of points have thus been plotted, it will 
be seen that a number of curves can be drawn through: them ; and. it 
may be that no curve passes through adl/ of them. 


The best plan in such cases is to draw a free- hand cane 
curve, lying as evenly as possible among the plotted points, passing 
through some of the points and having the remaining points, some 
on the one side and others on the other side of it. The simplest curve 
thus obtained is the graph pe. me relation between the two 
variables, peo 


19 
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ExampLe 4. The weight of a child at its birth was 7 Ibs. 
and the weights taken at the end of each month for 12 months 
were— 


Month oe Ob oe Oe ioe eB a 
Weight in lbs. 74 94 11 13 153 16 164 18 19 19% 20 21 213 


Draw a smooth curve to represent these variations. 


Let two horizontal divisions represent one month and each verti- 
cal division one pound weight. 
Plot the several points and draw a smooth curve. You will 


notice it passes through some of the points plotted and lies evenly 
among the others. 
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Practical Exercise. 


Draw smooth curves in the following examples :— 

‘1. The population in millions of a certain country wasas follows 
according to the census taken in the following years :— 

Year sso LOL 1861 1871 1881 1891 1901 

Population... 20 24 Zo 34°2 41 49°4 

Find the population in 1876 and 1897. Take one division hort- 
zontally for one year, and two divisions vertically for one million. 


2. Premiums limited to 15 years payable to secure Rs. 1,000 are 
given in the following table. Draw a graph connecting the age and 
the premium ; and from it find (1) the premium payable at age 33; 
(2) at what age the premium payable is Rs. 34%. Take two horizontal 
divisions to represent one year of the age and two vertical divisions to 
denote Re. [:— 3 

Age next birthday Fan 20. 25 30 3a 40 

Premium payable in Rs. |... 303 33 36 393 443 

3. To shew the variations inthe height. of the barometer in 
inches— 

Time6a.m. Qa.m. 12noon 3p.m.6p.m. 9 p.m. Midnight. 

Height 29°90 30°01 29 96 29°91 29°94 29°98 (29°94 


4. The maximum and minimum shade temperatures in degrees 
F. for the first 7 days in acertain month are given below— 


Day ee 2 3 4 5 6 7 
Maximum ... 59 58 66 68 70 75 69 
~ Minimum ... 49 43 44 47 52 52°. 53 


Draw the two curves on the same sheet. 


| 5: The heights of a boy taken at different ages are given below— 
Birthday... 12th 13th 14th 15th 16th 17th 18th 
Height ... 474” A647 < AT BS" a EEE 6014” 2 $53". 515" 
b 6. The expectation of lifefor males at different ages are given 
below— 
Age Ser ao 25 20.2 430 40 45 50 
Expectation ... 40°7 35°38 32°3 28°8 25°4 22°1 18°8 
Find the expectation of the life of aman aged (1) 32 yrs. (2) 47°5 
yrs., also at what age the expectation of life is (3) 38 yrs (4) 27°7 yrs. 


7. A beaker of water is heated overa steady flame; and the 
following observations made :— 

Time in min. ... 0 > =. 10 15 20 ~=30 35 40 

‘Penips m:C°....... 19... 20° 245: 236 32 38°4 41 43°8 

Find the temperature reached in 25 min. 

8. The following table shows the rise of wages per day of a 
carpenter during the years 1850 to 1900 :— 

eat oe. 1850 1860 1870 1880 1890 1900 

Wages... 6as.6 p. 8 as. 3p. 10 as. ll as, 12 as. 6 p. 13 as. 8 p. 

Find the probable wages in 1875 and 1894. 
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318. Conversion Graphs. ‘To convert inches into centi- 
metres and wzce versa. 


' EXAMPLE 1. Given that 3 inches is equivalent to 7:62 
centimetres, draw a graph by means of which any number 
of inches can be converted into centimetres. 


Let 10 horizontal divisions represent 1 in., and 5 vertical divisions 
eta: 


Plot P whose co-ordinates are (3, 7°62); and join P with the 
origin by the straight line OP. Then OP isthe graph required. 
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©.) By drawing the graph ona large sheet of paper the numberof; 
centimetres equal to a given number of inches and vce versa can be 
read off. Be ag 
; °From the graph, 15 inches will be seen equal to a little over 
3°8 cm. and 6 cm. is about 2°4 in. : 
~The values obtained can only be approximate. 


~ 319. Any number of degrees in,the centigrade scale can 
be converted into the Fahrenheit scale and wice versa by 
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means of the graph showing the relation between these two 
variables. ) | 


EXAMPLE 2. It being givenO°C=32°F and 30°C=86° F, 
draw a graph to show that any number of degrees between 
these two temperatures in the one scale can be expressed 
in the other scale. 


Read off in the Centigrade scale the value of 68°F and 

find in F the value of — 5°C. 

Take one division horizontally to denote 1°C and one division 
vertically to denote 2°F. See Fig. 60, p. 293. 

Plot the points P (O, 32) and Q (30, 86) ; and join PQ. 

Then PQ is the graph required. From the graph it is seen that 
Gor == 20°C. 

From the point representing—5°C, draw a perpendicular to meet 
the graph OP produced at R. 


From R draw a perpendicular to meet the Yaxisat S. The point 
S is 114 divisions above O° and denotes 23°. 


 — oO C= 23°F, 


320. To convert miles per hour into feet per second and 
vice versa. 


EXAMPLE 3. Given that a speed of 60 miles per hour is 
equivalent to 88 ft. per second, draw a graph from which the 
speed of any number of miles up to 60 per hour can be read 
off in feet per second. 


Read off in miles per hour the speed of 70 ft. per second. 


Let one division along the X axis denote 2 miles per hour, and 
one division along the Y axis 2 ft. per second. 

Plot the point P, (60, 88) and join OP. See Fig. 61, p. 295. 

OP isthe graph required. The abscissa corresponding to ordinate 
70 is 47°7 approximately. The rate per hour in miles required is 47°7 
to the nearest tenth of a mile. 


It will be seen that a speed of 50 miles per hour is approximately 
equal to 73 ft. per second, which is correct to the nearest foot. 
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Practical Exercise. 


Jd, Read off from the graph of, Fig. 60, 40°C, 55°C, 82°C and— 
20°C in‘ the Fahrenheit scale; and 30°F, 95°F, 176°F, and 200°F in 
the Centigrade scale. 


2. From the graph of Fig. 61, read off (a) in feet per second, the 
speed of (1) 20 mi. (2) 25 mi. (3) 35 mi, (4) 45 mi. per hour; (6) in 
miles per hour the speed of (1) 60 ft. (2 ) 80 ft. (3) 45 ft. (4) 50 ft. 
per second. 


3. .If £9 = Rs. 135, draw a graph connecting 4 and Rs.,-and 
from it determine (1) how many rupees there are in 4 5}; (2) how 
ao pounds = Rs. 100. 


4, Given Rs. 75 = 100s., draw a graph connecting rupees and — 
shillings ; and find the number of rupees equal to 75s. and the 
wa of shillings equal to Rs. 45, 


a An American dollar is equal to 4s, 2d., and there are 100 cents 
ina dollar. ‘Draw a graph showing the relation between English 
and American money. Find to the nearest penny the value- of 3 
dollars 40 cents, and of 10s. 5d. in dollars and cents. , 


6. Acubic foot of water measures 6°25 gallons. Draw a graph 
for converting gallons into cubic inches. 


47, A rainfall of 0-1 inch represents approximately 10 tons per 
acre. Draw a graph by which you can ad: the weight for any rainfall 
from ‘01.to Linch. 


8, Draw the following conversion graphs for changing British 
into Metric measures and vice versa, it being given approximately 
that : a 


434): 100 pa = 91'5 metres. (2) 100 miles = 161 Km. 


(3) 100 litres .= 44 gals. (4) 100 lbs. = 45°5 Kg. 
_ _(5). 100'sq. yds. = 83°5 metres. (6) 100ac. == 40'S hectares. 


aH Find out 35 in each of these in terms of the other; i.e. 35 yds. 
in metres and 35 metres in yards, and so on for others 


_ Problems on Work and Pipes: Graphic Solution. 


EXAMPLE 1. Acando apiece of work in 10 hrs. and B in 
15 hrs. How long will they take to do it together ? 
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Let OY denote the whole work and 3 horizontal divisions one 
day. Then OA is A’s graph showing he can do the work in 10 days ; 
and BY is B’s graph showing he can finish it in 15 days. From P 
where the two graphs cut one another drop the eae PQ 
meeting the abscissa at O ; and Q = 6 days. j 
+. A and B finish the work together in 6 days. | tee 


a EXAMPLE 2. A cistern has a tap which fills it in 6 hrs. 
and an opening which empties it in 10 hrs. In what time 
will it be full if both are open? : 
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Pic. 63. 


Let OY represent the capacity of the cistern and two horizontal 


divisions 1] hr. 


Draw the graph OA representing the rate of filling 


and CB representing the rate of emptying. Produce OA and OB to 
any length; and with the dividers, find two points P and Q in OA 


OY, the capacity of the cistern. 


PO meets it at 15. 


and OB respectively, such that PQ 


Produce PQ to meet the X axis. 


*, No. of hours required is 15. 
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Practical Exercise. 


MISCELLANEOUS GRAPHIC EXERCISES. 


1. The average yearly prices of wheat per quarter are given 
below. Draw a graph to show the variation— 
Year ... 1892 93 °94 °95 ’96 °97 98 ’99 1900 ’01 702 
Price 
in s. d. 30/3 26/4 22/10 23/1 26/2 30/2 34/ 25/8 26/11 26/9 28/1 
2. Make a graphical record of the following observation of 
barometric heights :— 
Time 8am. 10.15 a.m. 2 p.m. 4.30pm. 6 p.m. 
Reading in inches. 29°1 29°3 29°1 28°95 29°05 
3. Draw a graph to shew the relation between the age and 
weight of a boy— 
Age seeepe ee 14 15 16 17 18 
Weight in stone... 5 54 > 7 6 6°5 ie 
4, Rainfall in inches between 1894 and 1902 was recorded in a 
station as follows :— 7 
Year ... 1894 1895 1896 1897 1898 1899 1900 1901 1902 
Raimtall 4275... 26°3 -25°8-. 27°8 , 22°) 2248 = 27°90 23'S 209 
Show graphically the variations in the rainfall. 
5. Imports into Britain from India: cotton, raw material— 


Year as 1900 1904 1905 1906 1907 

Valuein million Z... O7 ou 1:0 1:9 oo 
Imports into India from Britain : cotton, manufactures— 

Year ie Ke 1900 1904 1905 1906 1907 

Value in million £ ... 167] 21°} 22°9 23°0 25°7 


Draw the two graphs on the same sheet. 
6. Average rainfall in inches both in London and Madras for 
the 12 months of a certain year is given below— 
Jan. Feb. Mar. Apl. May. June July Aug. Sep. Oct. Nov. Dec. 
Pr orien? hy Ne ot 7 eh 8 28 24 12H eee 
Madras 1:0 0°73 0°4 06 2:2: 21.38 44 '47 10:8 13:7 5:1 
Draw the two graphs on the same sheet. 
7. Theannual premium payable to a Life Assurance Company 
to secure £100 at death are given below— 
Age so 20 30 40 50 60 
Premium Sa L1-15 £2-6-8 £3-2-6 £4-7-6 £7-2-6 
Draw a graph to find the premium payable at age (1) 25, (2) 45. 


800 ARITHMETIC, | CHAP. 


8. The following table nes the age and ‘ expectation of life’ 
for males :— 


Age een eee 8 9 1)? 20° a0 
Expectation in years. 50'8 50°2 49°6 48°8 41°5 34:4 27°6 21:1 
Draw a graph to determine the expectation of life of a person 
aged (1) 18 years, (2) 35 years. 
9. Out of a thousand people, the number of persons. feta up .to 
different ages is given below— 


Age se 10 15 20 30 40 45 50 
Number: : ; 877-760. 649 _ 547-- 376 2244s, 191» 143 
Find graphically the number living up to age (1) 25, (2) Sas 


10. Drawa graph showing the variations in the speed of a train 
between two stations A and B, 12 miles distant. 


Miles from. stationA.. 0°; 1 °2> 34425) Bart) ae 
fos epeed.in, miles. per hr,. 12.21 24 34 35 30 36 34 32 21:18 2 0 


11. Draw a graph to show the variation of temperature with time. 


Time ue 8 a.m). -10 limoon 4-72-73) 6° “8293-8 aes 
Temperature 48 .50 5860 68 75 77..75 67:60 58 50°45 


12. Draw 'a graph to convert bushels to hectolitres given that 
100 bushels = 35° 5 ‘AL. Fiad the number of hectolitres:equal to 35 
Bushels. : | | Fv 


13. A can do a piece of work in 12 days which B can do in 20 
days. In what time will they both do it together ? 


ara et'avo pipes can fill a bath in 4 and 6 hrs. respectively. If 
both are open, when will the bath be full? ~ 
ea A bath has a tap which fills it in 10 hrs., and an opening 
which empties it in 30 hrs. If when filling it, the latter by mistake 
is not closed, after how many hours will the bath be full? 


16. Acandoa piece.of work in 320 days; with the assistance of 
B, the work is done in 7} days. What time will B take to do it alone? 


17. Aman starts at 2 p.m. and walks 12 miles at the rate of 4 
miles an hour. Shew graphically where he is at 3:15 and find the 
time when he has walked 10 miles. 

18. A and B start at the same time from the same place and 
travel in the same direction at 4 and 6 miles an hour respectively, 
How far apart will they be at the end of 5hrs.? When will there be 
a distance of 22} miles between them ? 7 

19. 'Two persons A’ and B walk in opposite, directions along a 
road 40 miles long, at the rate of 3 and 5 miles respectively, Sohn 
and where do they meet ? : | | 
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20.. A train leaves A for B at 10° 30 .a,m, and: travels at 24 miles 
an hour; 20 minutes after another leaves A for Bat the rate of 30 
miles an hour. Find when and where the latter will overtake the 
former. ; gS te he = 


Sere errmcsme 


CHAPTER XXVIII. 
RATIO AND PROPORTION. 


321. We have already seen in Arts. 238 and 239 that one 
guantity is compared with another of the same kind by con- 
sidering how many times or what fraction the one is of the 
other; and that the relation which thus exists between the 
two quantities is called RATIO. 


We have also seen that the ratio of A to B, two quantities, of the 


same kind, may be expressed as A : B or as the abstract fraction = . 


322. The quantities which form a ratio are called its 
TERMS; the first term in ‘the ratio is known as. ne ante- 
cedent, and the second term the conse quent. 

The terms of a ratio must both be abstract or ‘both concrete ; 
and if concrete, they must not only be of the same kind but should 
be expressed in the same denomination. Art. 240. 
> 323. Since a ratio may be expressed as a ‘vulgar frac- 
tion, properties of vulgar fractions are true ratios. 

For example, the terms of a ratio may be multiplied or aiden 
by the same number without altering the value‘of the ratio. 
Ex. (a)’’'2: 3=6 : 9; each term being multiplied by 3.. - 
(6) 15:10 =3 : 2, each term being divided by 5. 


Fractional ratios may, therefore, be simplified. 


Pro) 
MPLE. Simplify the ratio - 
eae) oo 90 * 120° 
Peta Se ee een Ae eee Soe 
fe 190 8: 28 a Seon e the fractions to Nee Seay 
=3 f ; sielaniving the ratio i Bate il a ee 
‘£20 : 24; multiplying the ratio by 12 


Or 5 x a7 x 3. 202° 21 Gh, Pa aeve> 2) a 
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EXAMPLE. Which is the greater ratio 5 : 6 or 7 : 8 and 
by how much? Alter the first of the four numbers to make 
the ratios equal. 


hee Se f; epee 


5 20 

6 A= og} BOE fos Bee ee aes 
.. The second is the greater ratio by =. 

To make the ratios equal, 5 should be altered to 54. 


EXAMPLES.—ORAL. 


1. By multiplying or dividing by the same number, show that 
the following ratios are equal :— 


C1) ies 30 and. 16220. (2): 50°37 35 Bid SOS 36. 
e e . 6 e 5 . 
(Si ov ane 2a: D6, (4) gi ig andy: 6. 
aren 4 6 
. lg Fs ee es >. 
(5) 6:Sand7 : ¢. (6) g i g and 32 : 42. 
2. Find the value of # which makes the following ratios equal :— 
Lo di 8 4 28 as 
SiGe OR 0 ee ee 
O12 Tass 4 os en 
lan er aa cate eae 
Bet ae oekse Tn 
3. Which is the greater ratio and by how much? 
(1) gor 4%. (2) g or #s. (3) i or 44. (4) § or %- 


(5). San iol Se OT eee OG ant OS, (6) Sas. £p.:to RK. PorGs: 87. tor ie 
1 ton 10 cwt. eh en F25:88, = Soe. 
ewe Ohare ion ys ines oa 


4, Find the ratio of—(1) the area of a square of side 5 in. to that 





of asquare of side 10 in. (2) Ks : ‘ 7 Mico. 
# » 9cm,. (3) the volume of a cube of side 2in. to that 
of a cube of side 4 in. (4) e- 7 - 3.cm. i 
6 en. 


>? >) 


EXAMPLES. I. 


1. Express in their simplest forms— 
(1) 76mds.: 95 mds. (2) 3‘5 mitles ¢ 208) pores, 
(3) 17 hrs. 45 min. 28 sec. : 5 days 4hrs. 18 min. 16 sec. 
(4) 0°75 of 2 tons 13 cwt. 3 qrs. 3 Ilbs.: 0°4 of 3 tons 
5 cwts. 11] lbs. 
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2. Simplify the following ratios :— 
(1) 14: 0:03. (2) 1:4:147. (3) 38:23. (4 eb: Li. 
3. Which is the greater ratio, and by how much? 





(1) 43 or 0°53: 1. (2) 3°1417: lor 388: 1. 
(3) 7 can. 12 mds. 4v. Me _ 12 tons 9 ewt. 
8 can. 15 mds. 15 tons 11 ewt. 1 ar.’ 


(4) 34: 83 or 3 of £5-8-6: 3 of 47-4-8. 

4. The annual rainfall in Madura is 35 inches. If in the 
month of October 8:7 inches are recorded, what is the ratio 
of this to the annual rainfall ? 

5. One train travels at the rate of 25 miles in l hr. 30 
min., and another goes at the rate of 35 miles in 2 hrs. 
Compare the speed of the trains. 

6. Given that 915 metres are approximately equal to 
1,000 yards, find the approximate ratio of 1 m. to 1 yd. 

7. A map is drawn to a scale of 1” to20’. Findthe ratio 
ofany length on the map tothe actual distance it represents. 

8. Whichis the more advantageous one to buy, a suit of 
clothes costing Rs. 15 and lasting for6 months or one 
costing Rs. 12 and lasting for 5 months? 

9. <A bicyclist covers 20 miles in 1 hr. 40 min; another 
goes 224 miles inl hr. 45 min. Find the ratio of their 
speeds per hour. 

10. A room measures 15’ by 10’, in the centre of which 
there is a carpet 5’ by 3’, and the remainder is covered 
with oil-cloth. Find the ratio of the carpet to the oil-cloth. 

11. A and B buy an equal number of mangoes at 
Rs. 6-4 per 100; A sells them at 15 as. per dozen, and B at 
Rs. 1-10-8 per score. Find the ratio of their gains. 


ee ere 


PROPORTION. 


324. When the ratio of one quantity to the second is 
equal ‘to the ratio of the third quantity to the fourth, 
Proportion is said to exist among the four quantities; so 
that proportion expresses the equality of two ratios. 
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_ OXAMPLE. 7 8 = 42-1438, .~ 
. Phis is also written 7: 8: : 42:48; and is read 7 is to 8 as 42 
is to 48. | on 
The order of terms in.poroportion begins from the left. In the 
above proportion 7 isthe first term, 8 is the second term, 42 is the 
third, and 48 is the fourth term. 


325. Since ratios may be expressed as fractions, four 
‘quantities are in proportion when the first is of the same 
fraction of the second that the third is of the fourth. 

The numbers 15, 20 : 33, 44 are in proportion, since 15 is $ of 20, 
and 33 i is $ of 44 ; that is, since — 7 a 
The quantities that form a proportion are allen proportionals. 


» 326... In a proportion, if‘one ratio is formed by two ab- 
stract numbers, the other may be formed by two concrete 


concrete number 


‘numbers, for we know that — —=abstract number. 


concrete number . 
ce Exampre. 12:18=Rs. 10: Rs. 15; Rs. 18: Rs. 2112: 14. 
= Similarly if one of the ratios in a proportion be formed 
from concrete numbers of one kind, the other ratio may be 
formed from concrete numbers of a different kind. 


EXAMPLE. Rs.15: Rsr25-==6.ands, 2 ddumds: 
e ; Pee 6 mds. 








Beals > ao 10 mds. 3. 
_Also:6 yds. 2 ft., 16 yds. 2 ft.; Rs. 2-8 as. Rs. 6-4 as., are pro- 
3 : por 6-yds. 2) ft: 20 ft. | Rs. 2-8 as. 
‘portionals since 1p Wade sacs. Sy rete 2, and a paca 
DUE ES st <a 
Peat re 


‘It wilk be noticed in these examples that the first term is of the 

same fraction of the second that the third is of the fourth. | 
Generally, we may state that when four quantities a, 0, ¢, d, 
are proportionals, the proportion is expressed as follows :— 
a ce, | 
= —o0ra: 0==¢: 000 720s... a, 

b : ad RHed 

327: The first and fourth terms of’a proportion are called 
re extremes; the second and third terms are called ne 


means.. 


so 
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In a proportion formed by four quantities, the last term is known 
as the fourth proportional. When the second and third terms are 
the same, each is said to be a mean proportional to the other two. 

Thus in the proportion, 8: 12: : 12: 18, 18 is the fourth propor- 
tional ; 12 is the mean proportional to 8 and 18; and 18 is said to be: 
the third proportional to 8 and 12. 


328. In a proportion, the product of the extremes is 
equal to the product of the means. 
Pats, to Rs. 21:2 12°. 14 Rs. 18. & 14 Rsv 21 Xx 12, 
ines aed. OO OX 
Proof. ; 


The proportion a: 6::¢:d may be written i “. 


Multiplying each ratio by éd, - ‘ bd, x bd, i.e. 


- Bae es aX or ad = be. 


g202. tn a ae any three of the four proportionals 


being given, the other may be found. 


Exampece 1. Find the fourth proportional to— 
Ae eOe a esi OS. 


Let x be the fourth proportional in lbs. 

Then in the proportion 4s. 6d.:17s.::61bs.: x, the product of 
the extremes being equal to the product of the means, we have 
AS Os  X.6- 


tf ¢ 6 r 
i 223. The fourth proportional is 222 lbs. 
2 





EXAMPLE 2. What sum of money bears to Rs. 1]-5-4, 
the ratio of 6 mds. 30 srs. to 8 mds. 20 srs. ? 


In other words, find the first term of the proportion a : Rs. 11-54 


6 mds, 30 srs. ; r d t h 4 
Pe a bas. , where x denotes the required sum of money in 


rupees. 
a 270 
113340 
2 Gao 
iw 4X1 multiplying each ratio by 113. 
7 34 


ar te 3 =9 2, Stim reqd. == Rsv 9, 
20 
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EXAMPLE 3. Find the value of x in the proportion— 
7°5 yds.: 12:75 yds. = x : 8:5s. 


paeree 
les Se 
7°5 
mB X 35=-, multiplying by 8°5. 
Oa°75 
= 12°75°° eet a 


| EXAMPLES. II. 
1. Find the ae of + in the following proportions :— 


fl) 3.ands. ee SGs, Sige = 2 Rea 7a a 
(eo). oe tons 125-1Ons ==. Res 28 ee 
(a2). M1les:s 234 miles ; ae hey 2a 
(A) ecOometiess.2°9 inéttes =. 15 4trance. 
CB) 30 a S40 420 (6) ae Rie 18 Ser ee 
Bi) 62-623 = S= 7 nen: Pimen. 
me (5): 42k ft £7+15-2 2 £91 8. 


2. What weight has the same ratio to 2 tons 2 cwt. that 
4:11. 2 tute bears to 10 mu: 4 fare 


3. The contents of two purses are in the ratio of 2:5. If 
the smaller contains Rs. 350, what does the larger contain ? 


4. An estate is divided in the ratio of 5:25 to 0:025. If 
the smaller share is worth Rs. 3,471 8 as., find the value of 
the larger share at the same rate ? 


5. The value of gold is fixedat £3-17-103 per oz. What 
should be the price of silver per oz., if its value is fixed to 
teatot-oold inthe ratio of b= 155% 





330. Tests of Proportionality. 


i. If proportion exists among four quantities, the ratio of 
the first quantity to the second should, as has already been 
shown, be equal to the ratio of the third quantity to the 
fourth; or the product of the extremes should be equal to 
the product of the means. 


EXAMPLES. III. 
Find out which of the following form proportions :— 
Bo 204-2 eG, Let eae, 
2. 13 yds. : 25.yds.:: Rs. 124: Rs, 244, 
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Ye 


22 
4. 18 


days: 174 days = 30s.: 23's. 
m. ;34-m., = 18. sec. : 3:sec. 


ii. Proportionality may also be tested by drawing the 
graph. 


KO bee 


The following table gives the wages paid to a carpenter 
and the number of days he worked :— 
Wages in Rs. 54 92 134 18. 
MOmoimdays.cn.~ ba tS. 24. ie | 
Plot the points (7, 5%); (13, 92), (48, 13%), (24,18), taking 2 
horizontal divisions to represent 1 day, and 2 vertical divisions to 


denote 1 rupee. 
Draw the graph. iO Les 


Observe that all the points lie in a straight line passing through 
the origin ; and the graph is a straight line. 


| 1 ; ; 
| $F a ed DO as kk a a I 
eee Berrie EE CRECE EEE 






| a 
er i Pisa Ere pelea a eee Saar Hoe ee 
en EEE rE Eee ree Eee ee Peer eee eee 
aici icicat sealer Chal [eck tbat! | oie ie ee del ais oe eh ere eh 
ea eal alate eee eh ea see eT eee 
Aer ia EHH pale Tie pele tt tH 
See eral eee terial falls Teed) pola is Te Tes] a ape ee HH 
eae ierom a) Pie pak | PO aH leh 
isla tel oy eteUbalepeedrst osc eae Sales (eT e e Eae e a See e 
ime oie st epee) ay bets Ga te ee A 
BE BE EEEEEE ria | Pe SRC IN lah ele aes eta ree re eis 
4 eet eae: fetal gee elt ete nl ae te ee ela ae ee ra 
1S oo A BEE 
paceaeical (aa eed a a ae ee A 
egrets lal OAS Pe Fate et ging ee ee SAS 
SEES EEEEEE ESSERE EEE oper HEE oe 
at Pie eek tO St Ie IST ZEnay Ceeeee eee | | 
PEC REESE SEES eee eee ESE 
22 eee Pogenee eet tha Peas al ECEEEE EERE AEE 
< eis Sa  ea ye Pee [eT abs Pol 2) let air - 4 
2? SRR Se SERA Re Ree Ses a a Ee 
16 aed Ps A a Sr SU a 
earn ema deta aie te ist ele ya | | eT SI 
Pee Oe oes al ele ee oT he sie eee eres Oe al 
SEES EEE EEE EEE EH PEEPS EEE EE EEE 
oy Be te Pena Le ECE PCE 
Sic pereap |i! Sea Fete Soa] oe ee Ee ei eee os SS NO i 
pera Cs al eh ee a Tei tee el 
sees) ES. Pia HH EE EEE HE E+ 
ei | bas 3 era ae PELE pp 
eee rrea el ee tae eee ae eee TT ee 
SP 
eso eon Mime ae era) pales ye fe te Be shed TO ded | ee ei et 
men ae ree A) Al mea ool ela ee a eae eae 
led te Sta ete) te ee ee ee a aa 
ere ene ae eee ee 
bee Ao tt TTT ET bebylsdet Et fete 
ie eile ees be ree heer ee 
LH A Rev ARSE eAS 
Pa TLL Ro bp eo) hae 
IZ SECC GECCTELCCCBRCEECCEL BEE 
15 +120 OI 
Yj S 7 y hn ; 4 
A 4 ; ty $@ « 


f 


gede (Lol leds) ete dl age 1c) AD Le iA 
¥ Cit t i Vain ber tsa 10 


FIG 64. 
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When two quantities are so related that one bears a constant 
ratio to the other, the graph showing the relation ts a straight 
line. 

The graph may be used to read off the wages for any number of 
days up to 24 and to find out the number of days he should work to 
secure a given sum as wages up to Rs. 18. 

Thus for 10 days, he will get Rs. 73 and to get Rs. 16 he should 
work 213 days. 

If the diagram be drawn on a large sheet of squared paper, the 
wages could be read off for any number of days. 

331. We thus see that when a graph has been accurately 
drawn through carefully plotted points, we can use it to 
ascertain values of the variables at intermediate points. 
This process is called /iterfolation. 


Graphic Exercise. 


Draw graphs— 
1t’No. of yds. 4 8 {2 
Cost inks. 25 4 5 72 


Find if the cost is proportional to the number of yards. 


OD 


tol 


2 Number of working hours 6 7 8 9 10 
Wages in annas io 2 10 103 114 
/ Examine if the increase is proportional to time. 
3/ Distance travelled in miles 18 24 af 30 


Time taken by 8.1.R. 9 45 min. 52 min. hr. 1 hr, 28 min. 
Determine if the distance traversed is proportional to time 


occupied. 
a: Pomelass fare 5,1. Rs, 1-9, 1-14, 2-3, 9-8, 2-13) 
Distance travelled in miles [0 60 70 80 90 00 


Is the fare proportional to distance ? 

5. Between Madras (Egmore) and Tiruvannamalai (143 mi.) 

parcel rates are— 

Weight in seers not exceeding 5 10 20 30 40 
Charges Mr .- 24858. Sas, 12a, Re, 1 Rese 
Are the rates proportional to weight ? 

6. Luggage rates for 325 and 650 miles are given below~ 
Weight in seers a. U0 Stee 20 srs. 30 srs, AO srs. 
Rates for 325. mi. ... - 12 a8; Rs, 1-4° Rs. 1-12 Rs, 2-4 
Rates for 650 mi. ... Rs. 1-4 Rs. 2-4 Rs. 3-8 Rs. 4-8 

Draw the graphs on the same sheet and determine if the rates 
are proportional to weight. 
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332. We know that the sum of money a man gets as his 
wages is directly proportional to the number of days he 
works. 


Now consider the following examples :— 


A letter weighing 1 tola can be sent by post for half-anna stamp 
and a letter weighing 10 tolas can go forone anna. Here because 
when weight increases, the rate increases, it would be wrortg to say 
the two quantities are proportional; for we know a half-tola letter 
requires a half-anna stamp and for a letter of 2 tolas weight one 
anna stamp is to be affixed. 

Again if a boy runs 100 yds. in 15sec. anda mile race in 3 min. 
30 sec., because time increases, as distance increases, it cannot be 
assumed that he will run 50 yds. in 7} sec. or 2 miles in7 min. The 
rate of motion cannot be uniform and the time taken therefore cannot 
be proportional to distance. 

Then again when a side of a square increases, we know that the 
area does not increase proportionately. The area of a square of side 
6 in. is 36 sq. in.; but the area of a square of 9 in. is 81 sq. in., 9 in. 
is 14 times 6 in. ; but 81 sq. in. is §4 or 24 times 36 sq. in. 

From these examples, it is clear that though two 
quantities may be so related that when one increases or 
decreases, the other also increases or decreases, they are 


not necessarily proportional. 


EXAMPLES.—ORAL. 


1. A letter weighing 1 tola can go for half-anna postage stamp. 
What is the postage to be paid for a letter weighing 5 tolas. 

2. A boy weighed 23 stone when he was 5; and 5 stone when he 
was 10 years old. What will he weigh when he is 15 years old ? 

~3, A parcel weighing 40 tolas is charged 2 as.; what is it for 

one weighing 100 tolas ? 

4. A boy takes 3 min. 30sec. to runa mile race; will he have 
taken 1 min. 10 sec. to run the first one-third of the mile? 

5. A pound of sugar is sold for 2 as.; is it correct to assume 
that cwt. will be sold for 112 X 2 as. ? 

6. A field 100 yds. square has pasture sufficient for 12 sheep. 
Is it right tosay that the pasture ofa field 200 yds. square will be 
sufficient for the same 12 sheep for double the time? What is the 


correct answer ? 
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SIMPLE PROPORTION. 


ExampLe. If 27 yards of cloth be bought for Rs. 18, 
how many yards can be had for Rs. 20 at the same price ? 


333. Solution by the unitary method. 
For Rs. 18, the number of yards bought = 27 


J 
ea tae = 99 i 
notorke..1 ae eos San 2a Os i8 
20 
~ Porn s: 20 = Nag 
== 30 


Multiplying ratio or fraction. 

To get the required number of yds.,.27 yds. has to be multiplied 
20 
I ion —. 
by the fraction 18 
20. Aa : eo ‘ 

os 18 is the Multiplying fraction or the Multiplying ratio. 
Here the number of yds. ts eycarer than 2/7, because Rs. 2uas 

greater than Rs. 18, and the multiplying ratio is 20: 18. 


If at the same price it is required to find how many yards can be 
purchased for Rs. 12, it is clear that the number of yards required 


IZ 
aaa] xX ie is. 
Here Rs. 12 being less than Rs. 18, the number of yards is also . 
9 
less than 27 yds., and the multiplying ratio is - 


334. Solution by Proportion. 


For Rs: 18 can be bought 27 yds. 
For is:.20 Ae <a ? 
27 yds. should bear the same ratio to the required number of 
yds. that Rs. 18 has to Rs. 20. 


Denoting the fourth term by %, the proportion is— 
Re NOs Ss a ta 


peer Or, the product of the extremes being 
Vena | equal to the product of the means, 
“18 X x = 20 x 27 18. X as 20-27. 5-1. eee, 


‘ A 30 |. The number of yards required = 30. 
335. Graphic solution. 


Let each horizontal and vertical division denote 1 yard and I] 
rupee respectively. 
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Since 27 yards can be bought for Rs. 18, plot the point P. (27, 
18.) Join P with the origin by a straight line. Then OP is the 
graph. 


To find how many yards Rs. 20 will buy, produce the graph OP 
to any length. 


Then the point Q on the graph with ordinate 20 has for its 
abscissa 30. 


’, The number of yards required is 30. 
Note.—This process is known as exterpolation. 


Similarly for Rs. 12, the number of yards can be read off and is 
seen to be 18. 


The cost of 20 yds. is seen to be Rs. 133. 


336. We see that a larger sum of money buys a greater 
number of yards; and a smaller sum buys a smaller number 
of yards. The number of yards that can be bought is 
directly proportional to the sum of money laid out. This 
is therefore an example of Direct Proportion. 
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EXAMPLES.—ORAL. 


Find by the method of multiplying ratios— 
The length in number of cm. less than i5 in the ratio of 3: § 
The No. of Rs. less than 24 in the ratio of 2: 3. 
The No. of mds. greater than 120 mds. in the ratio of 9: 8 
The area greater than 100 sq. ft. in the ratio of 7: 5. 
If 12 yds. of silk cost Rs. 15, find the cost of 16 yds. 

6. If5 inches represent 100 yds. in a certain plan, what does 3 in. 
represent ? 

7. £20 lbs. of tea-cost 41 105.5 what its the cost<or 17 4user 

8. A bankrupt is able to pay only Rs. 9 for every Rs. 100 
borrowed. 

What will be received on a debt of Rs. 650 ? 


ee eee 


EXAMP Liss 15 


Solve graphically— 
1, Ti 25. yds. of cloth cost’ Rs. 4-11 as., whatas ane cost 
Or bo-vyusen 
Use the graph to find the number of yards that can be 
bought for Rs. 10. 
2. If 20 men of equal ability earn among them Rs. 15 
15 as., how much do 12 of them earn ? 
Hence find how many of them would earn Rs. 19 2 
3. If 5 kilograms are equal to 11 1b., find the number of 
kilograms in one cwt. 
Use the graph to find the number of Kg. in a ton and 
the number of lbs. in 45:5 Kg. 
4. If 18 gals. of beer cost £1 1s., find the cost of 15 pints. 
Solve the following by the method of multiplying ratio and 
verity the answers by any other method. 
5. If the rent of 13 acres is Rs. 45 8 as., what is the 
rent of 85 acres? 
6. If 32 tons cost £400 4s., find the cost of 18 tons. 
7. Ifaman walks 68 miles in 4 days, in how many days 
will he walk 119 miles at the same rate ? 
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8. If 9 boys can do the work of 4 men, how many 
boys can do the work of 52 men? 


9. If 311 sheep sell for £585-1-43, what is the value 
of 20? 

10. Ifaman earns £191-12-6 a year, in what time will 
he earn £31 10s. 


11. If the price of 22 lbs. of tea be 15s. 4d., what quan- 
tity can be bought for £44-0-6 ? 

12” If 7 ewt. 26 Ibs. cost £28 7s., how much may be 
bought for 423-12-6 ? 
Solve. graphically— 

13.” If the yard is to the metre as 54 is to 59, find the 
number of metres in 100 yds. 

14. Forty-five pages of a manuscript occupy 32 pages 
of print, how many pages of print would 100 pages of the 
same manuscript occupy ? 

Hence find how many pages of the manuscript would 

occupy 60 pages of print. 

15. In a graph 10 divisions represent 8 stone; how 
many Ibs. do 7 divisions represent? How many divisions 
are represented by 10 stone ? 


16. Onamap, an inch represents 4 miles; find the dis- 
tance on the map which represents 15 miles. How many 
miles are represented by 6°75 inches ? 


EXAMPLE. The weight of a copper wire is 3:2 Ibs. to the 
yard. Find to the nearest tenth the number of kilograms in 
Bee ree vert im. ¢l yd.—=35 . 32,and | Ke. = 2:2 Ibs. 

The metre being longer than the yard, the multiplying fraction 
is $3. 


je ie Weient-ot 1m, == 32° 38 tbs. == .3°5 lbs. 


oO 


—s 


b 


Number of Kg. required = 1 X - = 1°6 to the nearest tenth. 
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EXAMPLES. V. 


To be worked in dectmals— ~ 


1. The weight of a copper wire 400 ft. long is 13°08 Ibs. 
If a piece 125 ft. long be cut out of it, what will be its 
weight to the nearest tenth of a pound ? 


2. A kilogram is 2:2 lbs.; find to the nearest tenth.how 
many kilograms there are in 28 lbs. 


3.” A gallon of sea water weighs 10°27 lbs.; how many 
gallons are there in one cwt., to the nearest integer ? 


4.“ In a specimen of water, 1 gram contains 0:025 gram 
of dissolved matter, find the number of Kg. of the water 
that will give 1 Kg. of dissolved matter. 


oS“ On a certain map 3°75 in. represents a distance of 
80:5 miles. Find to the nearest tenth of an inch what 
length will represent 64°25 miles. 


6» The height of the mercury barometer at the normal 
pressure of air is 760:mm... If 1mm. == 003937 in, fae oo 
two decimal places the height in inches. 


7. Find to the nearest gram the weight of 58:4 cubic 
cm. of silver. Given that equal volumes of silver and 
water are in-the ratio of 10:5 :1, and that Lcocan orewacen 
. weighs 1 gram. 


8. The weight of a sheet of iron 4 ft. square is 4°8 
Ibs. Find the weight of a similar sheet 5-4 ft. square. 
(Answer correct to two decimal places.) 


EXAMPLES. VI. 


MISCELLANEOUS. 


1. If 64 cm. of copper wire weighs 1°05 grain, what is the weight 
of 1 metre of the same wire? 

2, If 53°625 metres of a wire of a certain diameter can be drawn 
out from 3°3 grams of gold, what length of similar wire can be drawn 
from 4°95 grams? 

3. The maximum number of marks for a paper was fixed at 120. 
It was subsequently altered to 150. How many marks should a 
candidate now get, ifformerly he had secured 94? Verify your 
answer graphically. 

4. Six litres go to make 0°2 c. ft. How many litres are there in 
ioe a. 

5. 16 tons of coal cost 417 12s. and 11 tons cost 412 2s. Is the 
price proportional to the quantity P 
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6. If 1 cwt. of sugarcane produces 12 lbs. of sugar, what weight 
is required to produce 1 ton of sugar? 
7. If the weight of a sheet of copper 4 ft. by 3 ft, be 120 IDSs, 
what will be the area of a similar sheet of 1 ton weight ? 
| 8. Ifa cube of iron of 6 in. side weighs one ton and a half, find. 
the weight of a block 3:5 c. ft in volume. 
9. If one million cubic inches of air weigh 46°55 lbs., find to the 
nearest hundred the number of cubic inches weighing 21°6 Ibs. 
10.” A person pays duty on 2 Kg. 620 g. of tobacco at 3s. 4d. per 
Paib.. if 1 Ke. = 2-2 Ibs., find how much he pays. 
11. A train goes up an incline of 1 in 120 at the rate of 30 miles 
an hour. How many feet has it risen at the end of 5 minutes? 
| 12. A train takes 3 hrs. 48 min., including 12 min. stoppages, 
to travel a distance of 177 miles. What time will it take to go 118 
miles without any stoppage, if the average rate of motion is the same? 








INVERSE PROPORTION. 

EXAMPLE. If 10 men can do a piece of work in 30 days, 
how many days wiil (1) 15 men, (2) 20 men, (3) 3 men, (4) x 
men of equal ability take to do it? | 

i. Solving by the Unitary Method. 

10 men can do the work in 30 days. 


Sia tesew eae sede eects ates rman 30 X 10 days. 
MDM tien Renate ota ee or 20 days. 
CUETING BU shen, sal Seeks 2 sooo tio ton a! or 15 days. 
OAM Pinas canuiens eeeeeeeeseeeeeeees ——— or 10 days. 
MANE ssc ak oxthe tints) oO el ONC oe See? d 

x 


337. Since when the number of men zzcreases, the corre-- 
sponding number of days decreases and vice versa ,» this is not 
an example of direct proportion, but one of inverse 
proportion. 7 . 


In a direct proportion, the vatzo of each pair of values is. 
equal; but in an inverse proportion, the product of each 
pair is equal. | 

Piinie above cxampie; 10-30 == 15 X20 = :20 X15 30 K-10 == 30 

ii. By the method of multiplying ratio. 

10 men can do the work in 30 days. 
EU tee eiig mat rete he esc tOrh te p , 


The number of men being greater, the work will be done in 
less time. , : 
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The multiplying fraction (M.F.) is eo 


The number of days required is 30 X M or 20 days. 
iii. Solving as proportion. 


Denoting the number of days required by r, we have x: 30= 
1 ao. 


10 10 
ae ics “ a 30 = 20. 
“. =f . = 76 x 30 0 
338, Graph of Inverse Proportion. 
Number of men at work (Peay 15 20 30 
Number of days taken cs ee 20) 15 10 


Draw a graph to show how the two variables are related, 
and use it to find in how many days 25 men will do the work. 


Take one horizontal division to denote 1 man, and one vertical 
ivision 1 day. 
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Pint the points S (10, 80); R115, 20), P-(20, 15) and QO (30, 10). 

Connect these points by a free hand curve and you get the 
graph required. Draw the vertical from abscissa 25 and it meets the 
graph at L, whose ordinate is 12. 

“. 25 men will do the work in 12 days. It is seen from the graph 
that 12 men are required to do the work in 25 days. 


EXAMPLES.—ORAL. ° 


Find in each case the M.F., and then give the answer. 

1. lf15 men can reap a field in 5 hrs., in what time will double 
the number of men reap it? | 

2. If 19 men can doa piece of work in 12 days, how long wilk - 
three times the number of men take to do it P 

3. If 24 men can bale out the water in a well in 3 hrs., how long 
will 18 men require to bale it out ? 

4. A man working 5 hrs. a day does a piece of work in 9 days ; 
how many hours a day must he work to finish it in 43 days. 

9. If 8 men can dig a trench in 12 days, when they work 6 hrs.. 
a day, in what time willthey do it, when they work 8 hrs. a day? 

6. If when a soldier is allowed 15 oz. of bread a day, an army 
can hold out for 30 days, how long can it hold out when the daily 
allowance is 12 oz. ? 

7. A person exchanged 20 cows for 14 oxen each worth Rs. 75. 
Find the price of a cow. 

' 8. A room is 18 ft. long and 12 ft. wide; how wide is another. 
room of equal area, whose length is 16 ft. ? 

JY. If when wheat is 8s. a bushel, the penny-loaf weighs 6 O27; 
what ought it to weigh when wheat is 9s. a bushel ? 

10. If a piece of cloth is 20 yds. long and 2 ft. 6in. wide, how 
wide is another 15 yds. long and which contains as much cloth as the 
other ? 

ii. If 15 mds. be carried 40 miles for Rs. 6 4 as., how much 
ought to be carried for the same sum for 25 miles ? 

Note.—Here Rs. 6 4 as. is of no consequence and should, there- 
fore, be left out in the calculation. 

12. If 2 men can do a piece of work in 10 days, how lone will 5 
a men take to do it? 

13. If 10 horses can plough a field in x hrs., in how many hours 
will 2 horses plough it ? | 

14. A train takes 12 hrs. to performa journey at the rate of x 


miles an hour. What time will it take at 3 miles an hour P 


—_—_———— 
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EXAMPLES. VII. 


1. If15 cwt. 2 qrs. be carried 60°miles for Rs. 146 as. 
how far ought 34 cwt. to be carried for the same hire ? 

2. If an army can hold out for 15 days, if each soldier is 
allowed 14 lb. of bread a day, how long can it hold out if 
each is allowed 14 Ib. a day ? 

3. =A person exchanged 120 yds. of silk for 150-ydss-oeE 
velvet at ls. 6d. a yard. Find the price of silk per yard. 

4. A man has a million dollars each worth 4s. 2d., what 
is this in Indian money at Is. 4d. per rupee? 

5. “If when rice seils at 4 as. ameasure, the quarter-anna 
cake weighs one palam, what must it weigh when rice sells 
-at 5 as. 4p. a measure? 

6.~ If 1 ton 12 ecwt. be carried for 15s. for 36 miles, what 
weight must be carried for the same sum for 32 miles ? 

7,“ The front wheel of a carriage is 3 ft. high and the 
hind wheel 4 ft. high. If the latter revolves 480 times in 
going over a certain distance, how often will the former 
have revoived in the same distance ? 

8. How many sacks each containing 1:25 mds. of. rice 
will be required for taking in 4,000 sacks of rice each 
containing 14 mds. ? 

9. A garrison of 1,200 men has provisions for 20 days 3; 
find by how many men it was reinforced, if the provisions 
-were exhausted in 16 days. 

10. A piece of work can be dene by 15 men in 12 days; 
“but some of the men being absent, the work was completed 
in 18 days. How many were absent? 

11. A‘ train travels a distance of 450 miles in 22 hrs. 30 
min. How soon will a motor-car perform the same journey 
at the average rate of 25 miles an hour ° 

12. A cannon ball moving at the rate of 1,600 ft. per 
second hits the target in 54 sec. How long will it be before 
the sound is heard which travels at the rate of 1,100 ft. per 


-gecond ? 
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EXAMPLES. VIII. 


Solve the following graphically :— 

1. A wire 6 in. long can support without bending a 
weight of 36 Kg. Whenit is drawn out to 9 in., it sup- 
ports 2:'4Kg., to12in. 1:8 Keg. and to 15 in. 1:44 Kg. What 
Weight can it bear when it is 10 in. long ? 


2. With 240 words ina page, a book comes up to 312°5 
pages, with 300 words to 250 pages, and with 375 words to 
200 pages. What will it come to with 350 words in a page? 
(Answer to the nearest integer.) 


3. When the pressure is 15 lbs. tothe square inch the 
volume of a Gass 100-c. cm; when itis 12 lbs., 125 ciem:,: 
Peis fo. C. cin, and JO Ibs. 150 .c. em? » What-ts. the 
volume when the pressure is 18 lbs. to the sq. in. ? 


4. A mass of metal can be beaten out into a sheet 80 sq. * 
it. in area having a thickness of 1:5 in. ; into 120 sq. ft. with 
1 in. thickness ; into 240 sq. ft., 0-5 in. thick, and 480 sq. ft., 
0°25 in. thick. Findits area when the thickness is 0:375 in. 


-ExampLe. If 2,000 men have provisions for 95 days, 
and if after 15 days,400 men go away, find how long the 
remaining provisions will serve the number left. 

There are now only (2,000—400) men or 1,600 men, and the 
provisions should last for (95—15) days or 80 days. For 2,000 men, 


the provisions left would be sufficient for 80 days; but since there 
are only 1,600 men, the provisions will last for a longer time. 


. The M. F. is 2999, 


2000 X 80 


a eoge days==100 days. 


.. Required time = 


EXAMPLES. IX. 
1. If 1,000 men have provisions for 85 days, and if after 
17 days 150 go away, find how long the remaining provi- 


sions will serve the number left. ROTA MUTI TAH 


47. HOSPITAT @Terrtt. 
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2. 20 men have to do a piece of work in 9 days; bur at 


the endof4 days, 5 men leave. How long will the work 
be in hand ? 


3. A ship having a crew of 26 persons, carries provisions. 
for 21 days; after having been at sea for 11 days, they pick 
up a party from a wreck, and it is found that the provisions 
will be exhausted in 5 days; how many were taken from 
the wreck ? 


4. If 480 men have provisions for 16 days; andif after 


6 days, some men leave, and ifthe remaining provisions — 


now last for 16 days, find how many left. 


EXAMPLES. X. 


MISCELLANEOUS. 


1. How many mencan be kept in a famine camp at the rate of’ 


1 an. 8 p. a head for the same sum as will support 120 men in jail at 
2-as, lip. a head? 

2. Atrain goes 20'2 milesin 48 min. How many kilometres is. 
this per hour?» 1 Kn mile. | 

3. A pipe delivers 198°8 litres of waterin 21. min. Find in 
kilograms the weight of water obtained in 13 hrs. 

4, A pound of powder costs 45. and the charge fora gun is 
21 drams; how many shots will 6s. 9d. worth of powder furnish ? | 

5. If7°5 in. represent on a map 118°5 miles, whatis the R.F. 
(in miles to the inch). What distance is represented by 3:5 in. ? 

6. Ifthe weights of equal volumes of mercury and glycerine be 
as llto1, what will be the height of a glycerine barometer, when 
the mercurial barometer stands at 29°45 in. (Answer tothe nearest 
inch.) 


‘peel iis 


alll tl ae 


7. ‘The weight of a piece of wood 84 metres long is 100 Kg. 


What should a part 6°25 metres long weigh f 

8. Asteamer going at the rate of 18 knots per hour finishes her 
passage in 192 hours. How long would it take at the rate of 12 
knots per hour? 

9. How many oranges at #084375 a dozen ought to be given 
for 378 eggs at ‘0625s, each ? 
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10. A tank is filled in 36 min. by a tap admitting 25 gals. of 
water a minute. How long would another tap admitting 40 gals. a 
minute take to fill it ? 

11. A borrowed of B, Rs. 400 for 63 months ; afterwards A would 
require B’s kindness by lending him Rs. 910; how long should he 
Rend ib. for? 

12. 30 men can do a piece of work in 40 days; how many men 


assisted by 12 boys can do the same in 25 days, supposing that ina 
given time 2 men can do as much work as 3 boys? 

13. If 3 cows or 7 horses can eat the produce of a field in 29 days, 
in how many days will 7 cows and 3 horses eat it up ? 

14. If 10°8 litres of wine is sold for £2-0-6, what is the value of 
one kilolitre ? 

15. 35 women can do as much work as 20 boys, and 16 boys as 
much as 7 men; how many women can do the work of 13 men ? 

16. If one cubic inch of lead weighs 63 oz., find the weight of 
Prec ei. OF lead, it being civen 1 c. cms: ein. = 1 16°! 

17. If 24 men can finish a piece of work in 12 days; and if after 
6 days, 16 men leave the work, in what time will the remaining men 
finish the work ? ) 

18. Ifin a town of 2,275 people, the average daily consumption 
of water is 23,318°75 gals., what would be the average daily consump- 
tion in a town of 3,120 people at the same rate P 

19, If 6 horses and 5 cows consume 3 tons of hay in 15 days, 
how many tons of hay will be consumed by 10 horses and 15 cows in 
the’same time, if 2 horses eat as much as 5 cows? 

20. 18 men and 10 boys can do a certain work in 39 days ; how © 

“Nong will 9 men and 15 boys take to do it, if the work of 3 men be 
~ €qual to that of 5 boys? 


CHAPTER XXIX. 


COMPOUND PROPORTION. 


339. Examples in Compound Proportion involve two or 
more applications of simple proportion. 


~ In simple proportion, the answer is obtained, as we know, by 
multiplying the given term which is of the same kind as the answer 
by a single ratio (M.F.) ; but in compound proportion, the multiply- 
ing ratios (M.F.’s) are more than one, each of which affects the value 
of the required term. | : 


el 
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EXAMPLE 1. If 16 horses can plough 128 acres in 8 days, 
how many acres will 12 horses plough in 5 days ? 


By Unitary Method. 


16 horses can in 8 days plough 128 acres. 


1 DOrsS er." 8 days te = acres. 
2 
Je OESES 1,5 S Gays. 5, oo acres, 
12 horses ,, 1 day a ee acres. 
ae \ 1286 Le ee ae 
12 horses ,, Outeanyenat y. aye acres or 60 acres. 


By Multiplying Fraction. 
16 horses in 8 days can plough 128 acres. 
12 horses in 5 days can plough ? 
12 horses can plough less number of acres than 16 horses. 
*. M.F. is 42 
They can plough in 5 days, less number of acres than in 8 
days. 
1. Mai. ie 2, 
*. The required number of acres is the product of 128 by #2 
and by-3. 
*. Number of acres. required = 128 X42 x. == 60- 
Observe that the answer is got by multiplying the given term, 
which is of the same kind as the answer, successively by the M.F. 
obtained from each pair of corresponding quantities. 


340. Graphic Illustration. 


ExAMPLE. The length of a rectangle is 10 in. and the 
breadth 8 in. Find the area formed by increasing its length 
by 2 in. and decreasing the breadth by 2 in. 


Let each division represent Jin. Fig. 67. 

In the figure, A represents the rectangle 10 in. by 8 in. ; and its 
area is 80 sq. in. 

Increase the length of A by 2 in., the breadth remaining un- 
altered and you get the rectangle B. ‘ 

Increased length is to original length = 12: 10 or $. 

“. Area of B = area of A X $ = 80 sq. in. X #. 

Decrease the breadth by 2 in. and you get the rectangle C. pirat 
nished breadth is to original breadth = 6: 8 or 3. 


oa “Sg ee etre pote rer, cada a ee hee Pt tt 


— ie WP eee ate 4 -r ae * 
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*. Area of C = Area of BX $= AreaofA X 2X 
SOU SO. Bik 6 A ase 72 SGP its 
The required area is obtained by multiplying the area of A 
successively by the fractions $ and 4 
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Practical Exercise. 


Find Graphically the areas of the following rectangles, and shew 
thow each illustrates the method of working an example in con penne 
proportion. 

1. 12 in. by 8 in. Length and breadth both increased by 4 in. ; 
cave 01" to 1”. 

2. 30 ft. by 20 ft. Length increased by 6 ft. and breadth by 4 
mt. > scale 1” to 10’. 

3. 8 yds. by 8 yds. Length increased by 2 yds. and breadth 
‘decreased by 2 yds. ; scale 0°5” to 1 yd. 

4, 54 cm. by 36 cm. Length decreased by 6 cm. and breadth 
increased by 4 cm. ; scale 74, in. tol cm. 


SS SD 


EXAMPLES. I. 

1. If the railway fare for 10 persons for 444 miles is 
Rs. 46-4 as., what must be paid for 120 miles for 37 persons ? 
2. The cost of keeping 25 horses being at the rate of 
Rs. 113-9-4 per week, what will > the cost of keeping 13 

Ahorses for 61 days ? 
3. Ifthe carriage of 1 cwt. 3 qrs. 21 Ibs. for 524 miles costs 
Rs. 8-11-4, what will be charged for 24 tons for 464 miles ?. 
4. If the carriage of 60 cwt. for 20 miles cost Rs. 14 
8 as., what weight can be carried 30 miles for Rs. 5-7 as. 2?” 
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5. If 24 1bs. of cotton make 115 yds. of cloth 1 yd. wide, 
how much cloth 14 yds. wide ought 12 oz. to make? 


6. If£15 men can dig a trench in 100 days working 6 hrs. 
a day, how many hours a day must 8 men work to dig it in 
120 days? 

7. It costs Rs. 7 to support a family of 10 persons for 28 
days, when rice sells at 7 measures for the rupee ; how much 
will it cost, when rice is sold at 9 measures for the rupee, to- 
keep a family of 15 persons for 48 days ? 


.8. I£270 measures of rice are required to support 24 men 
for 30 days, allowing each man 3 ollocks a day, find how 
long 36 men can be supported on 540 measures, each man 
being aliowed 24 ollocks. 


EXAMPLE 2. If 2,000 men besieged in a town with 
provisions for 9 weeks, allowing each man 1 Ib., be rein- 
forced by 400 men more and have their daily allowance 
reduced to 12 oz., how long will the provisions last ? 

State thus: 

There are now 2,000 men + 400 men or 2,400 men 

For 2,200 men at 1 Ib. each, the provisions will last for 9 wks. 
For 2,400 men at 12 oz. each, the provisions will last for ? 

(1) The third term is 9 weeks. 5 


__ 2000 
(2) “Moré men, tess time. M.F- = 5400° 
(3) Less quantity being given, daily provisions last longer. 
16 
ae 5: 


2000 


-. Required time =9XK —_ 5400 


x= — wks. = 10 wks. 


EXAMPLES. II 


i. If 1,000 men besieged in a town with provisions for 5 
weeks, allowing each man 16 oz. a day, be reinforced by 500 
men more, and have their daily allowance reduced to 65 OZ., 
how long will the provisions last ? 


eis eieneeaeenreteaccmmeellal 


sa 


4: 
~4 
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ov The inhabitants of a village numbering 1,200 have 
provisions which will last for 200 days, when each person 1s 
allowed 44 ollocks a day. If 400 of them are sent to 
another village and the supply be made to last for 240 days, 
what should each man’s daily allowance be? | 
3\/ A garrison 1,000 men had water-supply for 30 days 
allowing each man 24 gals. a day. Shew that the water 
will be sufficient for the garrison for 20 days, if each man 1S 
= 2 3 gals., it being reinforced by 250 men. 
If the six-penny loaf weighs 4:35 lbs. when wheat is 
at 5°75s. a bushel, what weight of loaf, when wheat is at 
18:45. a bushel, ought to be had for 18s. 1-6d. ? 





EXAMPLE 3. If 24 coolies receive Rs. 58-8 as. for 6 
days’ work, what should 36 coolies and 8 boys receive for 
8 days’ work, supposing a boy to do § the work of a man ? 

Since 1 man’s work == that of 3 boys ; 
94 men’s work = that of 3 X 24 boys or 72 boys ; 
36 men’s work — that of 3 X 36 boys or 108 boys ; 
36 men’s + 8 boys’ work = (108 + 8) boys’ or 116 boys’ 


work. 
State thus: 
72 boys get for 6 days’ work Rs. 583. 
116 boys . Sdavs eee 


{1) The 3rd term is Rs. 533. 
(2) More boys, more wages. M.F. =4 
(3) More days, more wages. M.F.=@.. 

8 ae 


116 
a5 oe Rs.—> = Rs. 125-10-8. 


73" 
8 
6° 


=. Requiredsum = Rs. 583 X 
GTS 
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v If 36 coolies receive Rs. 60-8 as. for 18 days’ work, 
what should 48 coolies and 18 boys receive for 24 days’ 
work supposing a boy to do 4 the work of a man? 

2/ The wages of 18 workmen amount to £79 4s. for 22. 
days ; what will be the wages of 25 apprentices for 45 days 


if for every 2s. 6d. that a workman gets, an apprentice 
receives 2s. ? 


woman as much as 2 boys, and if 6 men, 10 women and 14 
boys working together for 8 days earn £22, what will be 
the earning of 8 men and 6 women for 10 days ? 

4.” If 6 horses eat 3 tons of hay in 15 days, how long will 
it take 18 sheep to eat 5 acres of grass ; 2 horses consuming 
as much as 7 sheep, and one acre producing 3 tons of grass, 
each ton being as satisfying as-14 tons of hay ? 


EXAMPLE 4, A wall 720 yds. long has to be built*in 36 
days; and it is found that 24 men have completed only 
180 yds. in 12 days. How many additional men must be 
employed that the wall may be finished in the time required ? 

In 12 days, 24 men have built 180 yds. 

Find how many men must be employed to complete the remain- 
ing 540 yds. in the remaining 24 days. 
State thus: 

In 12 days 180 yds. are built by 24 men. 

In 24 days 540 yds. are built by ? 

(1) 3rd term 24 men. 

(2) More days, lessmen. M.F. = 3} 


(3): More yds.,.more men. M_Fic= 49, 
*, Number of men required = 24 X 43 & 390 = 36. 
*, Number of additionalsmen reqd. = (36 — 24) men = 12 men. 


J EXAMPLES. IV. 


1. A wall 700 yds. long is to be built in 29 days. Atthe 
end of 11 days, 18 men had built only 220 yds.; how many 
additional men should be employed to finish the work in 
time : ? | 

2. 250 men are employed on a railway Siiban eee 
14 mi. long, which they are expected to finish in4 wks. | 
But at the end of 1 week, it is found that they have only 
finished 520 yds. How many more men must be engaged 
to ee it in time ? 

3. 421 men are employed to reap 72 acres in12 days; and 
it is found that in 5 days they have reaped 40 acres. How 
many men must be withdrawn to finish reaping just in time ? ; 
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3. If4 men earn as much in a day as 7 women, and I 

| 

j 

; 

; 
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a 51 men are employed to do a piece of work in 15 days ; 
in 10 days’ time they finish ? of the work. How many should 
be withdrawn so that the work might be finished just in time ? 


———— 


EXAMPLES. V. 


MiScELLANEOUS. 


1. If7 fires burning 10 hrs. a day consume 4 tons 10 ewt. of coal 
in 30 days, how much coal is consumed by 20 fires in 12 days burning 
for 14 hrs. a day? 

2. How much paper is required for 2,000 copies of a book of 25 
sheets, if 99 reams are required for 5,000 copies of a book of 9 sheets ey 

3.6Tf with a pace of 2 ft. 9in. I walk a mile in 20 min., how long 
will it take me to walk the same distance, if I quicken my steps in 
the proportion of 5 to 4, but decrease the length of my pace to 2 ft. 8in. 

4.—A boat is propelled by 8 oars which take 10 strokes per 
minute; and it goes at the rate of 9 miles an hour. “Find; the rate 
of a boat propelled by 6 oars which take 8 strokes per min. when 5 
strokes of the latter are equivalent to 6 of the zormer. 

5.’ Some correspondence occupies 123 pages of a book. The 
page contains 2 columns of 63 lines, with an average of 9 words to 
the line. How many pages will be required, if the matter is set up 
in single columns, with 55 lines to the page and an average of 12 
words to the line? 

6’ The wages paid in a weaving concern of 480 looms is 
£167 4s. for 54 days. What will be the wage-bill at the same rate 
for a concern of 330 looms for 83 days? 

7..-T£5 men can perform a piece of work in 12 days of 10 hrs. 
each, how many men will perform a piece of work four times as 
large ina fifth part of the time, if they work the same number of 
hours a day, supposing that 3 of the second set can do as much work 
in an hour as two of the first set ? 

8. A railway company, having reduced the second class fare 
from lid. to 1¢d. per mile, found that the number of persons who 
travelled second class had increased in the proportion of 4 to 3, and 
that the average distance they travelled remained the same; if the 
total receipts from second class passengers amounted to £15,570 
before the reduction, what did they amount to afterwards ? 

9. If100 men can make an embankment 2 miles long in 20 days, 
how much overtime must 120 men work in order to finish an embank- 
ment 3 miles long in 24 days? Twelve hours is supposed to be a 
regular day’s work. 
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10. If 12°25 sq. yds. of a fine sand filter can filter 1,200 gals. of 
Water in 15 hrs., find the area of a similar filter that can filter 6,750 
gals. of water in 20 hrs. 


11. Aniron plate 10°2 cm. long, 1075 cm. broad and 0°75 cm. 
_ thick weighs 2,040 grams; find the thickness of another iron plate 
12°5 cm. long and 86 cm. broad, which weighs 2,500 grams. 

12. Aniron bar 5 ft. long, 24 in. wide and 13in. thick weighs 
48°5 lbs. ; what will be the thickness of a bar of the same metal 7 ft. 
long, 2 in. wide, which weighs 77°6 lbs. ? 

13. Each page of a book of 560 pages contains 40 lines, and each 
line on an average 41 letters. How many pages will there be in 
another edition of the book consisting of pages of 60 lines, each line 
one quarter longer, and printed in type occupying more space on the 
line in the proportion of 6 to 5 than that used in the other 
edition ? 

14. A person can read a book containing 110 pages, each of 
which contains 30 lines and each line on the average 12 words, in 23 
hrs. ; how long will it take him to read a book having 200 pages, 
each of which contains 36 lines and each line on the average 15 words? 


15. A book consists of 21% sheets of 16 pages, each page contain- 
ing 38 lines; how many sheets of 24 pages will it come to, if each 
page contained 32 lines, the lengths of the lines being as 28: 20° 

16. If the carriage of 150 feet of wood, that weighs 3 stone per 
foot, cost Rs. 30 for 40 miles, how much will the carriage of 54 feet 
of wood, that weighs 8 stone per foot, cost for 25 miles ? 


17. A farmer engaged a number of men and boys to reap corn. 
The men were to receive each 4s. a day, and the boys 2s. 6d. If the 
work of 3 boys was equal to that of 2 men, and 4men and 5 boys 
could reap 22 acres in 4 days, what sum should 6 men and 7 boys 
receive for reaping 48 acres? 


18. A boat with 2,720 sq. ft. of sail spread travels 51 knots in 
83 hrs. when the wind gives a pressure of 0°125 1b. per square foot. 
How far will it go in 23 hrs. with a sail area of 7,650sq. ft. and a 
wind pressure of 0°5 Ib. per sq. foot, assuming the speed to be pro- 
portional to the area of the sail and the wind pressure ? 

19. If it takes 3 min. to read over 2 pages of a book containing 
30 lines in a page with an average of 10 words in a line, how many 
pages of another book can be read in 20 min., when there are 50 
lines in a page and 12 words in a line ? 


20. An engine while driving machinery burns coal at the rate of 
1 ton 10 ewt.in 6 hrs. When the machinery is not in motion, the con- 


i 
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sumption of coal is only 3 of this rate ; how much coal will the engine 
burn in 150 hrs. during #1, of which the inachinery is at rest ? 


CHAPTER XXX. 


PROPORTIONAL DIVISION. 


341. When a given quantity is divided into several parts, 
if the ratios between the parts are known, the parts them- 
selves may easily be determined. 


If, for example, Rs. 10 is ‘divided into two parts in the ratio of 
2:3, it is divided into 5 parts in all; the first part contains 2 of © 
Rs. 10 or Rs. 4, and the second part contains 3 of Rs. 10 or Rs. 6. 

Or, if Rs. 69-5-9 has to be divided among 3 persons A, B andC 
‘into 3 parts proportional to 4, 3 and 4, the ratios may be made integral 
Dy multiplying the fractions by 12, the L.C.M. of the denominators. 

wey core n= 6-8-0 Total No sof parte ==-25. 

ema gets <P 33 X Rs. 69-5-9 or 6 X& Rs. 3-0-3 ; i.e. Rs. 18-1-6. 

B gets #, X Rs. 69-5-9 or 8 X Rs. 3-0-3; i.e. Rs. 24-2-0. 

C gets 7s X Rs. 69-5-9 or 9 & Rs. 3-0-3 ; i.e. Rs. 27-2-3. 


EXAMPLE 1. An alloy is made of copper and zinc in the 
ratio of 90:10. Find the weight of each in 1 cwt. 8 lbs. 
of the alloy. 

Se Oi Oe. I. 

InG + lor 10 parts of the alloy, 9 parts or 2; is copper and 7, is 
An, | 

.. In lewt.3 Ibs. or 120 Ibs., 3% & 120 lbs. or 108 lbs. is copper 
and ;4, of 120 lbs. or 12 lbs. is zinc. 


EK XAMPLES.—ORAL. 


i. Divide Rs. 15 between A and B in the ratio of 2: 3. 

2. Divide £463 into two parts in the ratio of 3: 4. 

3. Water consists of hydrogen and oxygen in the ratio of 1:8 by 
weight, Find the weight of each in 18 grams. 

4. Air is a mixture of oxygen and nitrogen in the ratio of 

21:79 by volume. Find the quantity of each in one litre of air. 

5. The two adjacent sides of a rectangle are in the ratio of 
5:4; and the sum of the two ics is 27 inches. Find the length 
and breadth. 

6. Ina mixed school the number of boys and girls are in the ratio 
of 17: 3, Find the number of girls, if the strength of the school is 120. 
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7. Divide 24 plantains among three boys in parts proportional 
tO-4, 2. ana a. 

8. A prorit of Rs. 1,000 is divided among three partners in the 
ratio Of 2339 25. What is each mat’eshare. 

9. The perimeter of a triangle is 30cm. Ifthe sides are propor- 
tional to 4, 5 and 6, find the length of each side. 


EXAMPLBHES. I. 


c 
7 


1. Luggage weighing 20 mds. 25 srs. is put into two vans,. 
A and B, in the ratio of 12: 13. Find the weight in each. 

2. The amounts contributed to acertain business by A 
and B are in the ratio of 14 to 0:03. The year’s profits. 
amount to £1,308 3s. What should each get? 

3. Divide 1,000 plantains among A, B and C, so that for 
every 10 that A gets B may get 9 and C, 6. 

4. Divide Rs. 650 between A, B and C in the proportion 
of 24, 12 and 14. 

5. Ina company of 265 persons there are4 times-as 
many men as children, and twice as many women as 
children. How many of each are there? 

6. An annual tax of Rs. 2,255 is levied on 4 villages: A, 
B, C and D, and the rate to be paid by each of the villages. 
A, B and C is to the rate to be paid by D as 3: 2. What 
are the annual paymenis due from the villages ? 

7. Rupees 580 is to be raised from 4 villages containing 
250, 300, 490 and 500 inhabitants, in proportion to the popu- 
lation. What has each to pay? 

8. A punitive police force of 750 has to be distributed: 
among 4villages-in proportion to their populations, viz. 1,215, 
1,755, 2,835 and 4,320 respectively. Find the number in each. 

9. A sovereign consisting of gold and copper in t he ratio 
of 22: 2 weighs 123°274 grains. Find to the nearest grain 
the amount of pure gold in 1,000 sovereigns. 
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10. English gunpowder is a mixture of nitre, charcoal 
and sulphur in the ratio of 75:15:10. How much of each. 
is required to manufacture 1 Kg. ? 

11. A can do a piece of work in 6 days, B in 9 days and 
C in 12 days. They work together and are paid Rs. 29: 
4 as. What does each get? 

12. For a work that A does in 7 hrs., B requires 9 and 
C8hrs. If together they finish a job which fetches Rs. 11 
15 as., how much do B and C together get more than A? 

13. Divide Rs. 480 between A and B, giving A Rs. 20°. 
more than twice as much as B. 

14. Divide Rs. 600 between A, B and C, so that A may 
have Rs. 40 more than B, and B twice as much as C. 

15. Nitre and sulphur are mixed together in a mass of 
120 lbs. in the proportion of 7:3. How much nitre must be: 
added to the mass so that the proportion may be 11:4? 

16. One oe pos of concrete consists of three 2 cwt. 
bags of cement, 4c. yd. of sand and 1c. yd. of stone. Find 
the amount of Ae required for a trench 40 ft. long, 4. 
ft. 9 in. wide filled with concrete to a depth of 18 inches. 


EXAMPLE 2. If for the month of March a certain number- 
of coolies receive Rs. 467-14-6 as wages, the men receiving 
5 as. 6p. and the women 3 as. a day each, and there are. 
twice aS many women as men, find the number of women. 


March has 31 days. 


. The daily wages of the men and women = Rs. 467-14-6 + 31.. 
= Ks 15-1-6 = 483 half-annas. 


By the question, for every man there are 2 women. 

The daily wages of 1 man is 5as. 6p. ; and of that 2 women is 6 as.. 
The total daily wages = 23 half-annas. 

23 half-annas = sum received by 1 man and 2 women. 

.. 483 half-annas = sum received by 21 men and 42 women. 

«. No. of women required = 42. 
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EXAMPLES. II. 

1. In a week of 6 working days, a certain number of 
coolies receive Rs. 252. If a man earns Re. 14 as. anda 
boy 12 as. a day, and there are thrice as many boys as men, 
find the number of boys. 

2. Inthe month of April a certain number of men and 
twice aS many women together earn Rs. 300; each man 
earns 12 as. and each woman 4 as. a day. Find the number 
of women. 

3. A certain number of sheep and four times as many 
hens together cost Rs. 89-6 as. Ifasheep cost Rs. 4-4 as. 
and a hen 10 as. 6 p., how many of each were bought? 

4. Acertainnumber of pagodas and 5 times as many half- 
rupees amount to Rs. 102. Find the number of each coin. 


EXAMPLE 3. Divide Rs. 480-6-8 among 7 men, 9 women 
and 3 boys, so that each woman may have ¢ of a man’s 
share and each boy # of a woman’s share. 


4 of a man’s share == 1 woman’s share. 
1 man’s share = ? of a woman’s share. 
SS 7 men’s shares= $3 X 7 or 38 of a woman’s share. 
l-boy’s share == 2 of a woman's share, 
ey 3 boys’ shares = $= X 3 or ? of a woman’s share, 
. The shares of 7 men, 9 women and 3 boys 
= (35+ 9+ 2) women’s = 20 women’s 
shares. — 
20 women’s shares = Rs. 480-6-8. 
.. 1 -woman’s share = Rs. ae = Rs. 24-0-4. 
.. 2 of a woman’s or 1 man’s = Rs. 24-0-4 X 3? = Rs. 30-0-5. 
.. + of a woman’s or 1 boy’s = Rs. 24-0-4 KX #= Rs. 18-0-3. 


EXAMPLES. III. 
(1 fo 4 to be taken orally.) 


1. Divide Rs. 80 among 3 men and 5 women, giving each man 
five times as much as a woman. | 

2. Divide Rs. 1,000 among 30 men and 30 women, giving each — 
man three times as mtich as each woman. 


it i 
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3. Divide 4105s. among 7 boys and 9 girls, giving each girl. 
one-third as much as a boy. 


4. 12 sheep and 15 goats together cost Rs. 138. Ifa goat costs. 
half as much again as a sheep, find the value of each. 

5. Divide Rs. 500 among 20 men, 30 women and 40: 
children, so that a man may have twice as much as a woman,,. 
and that a woman may have thrice as much as a child. 

6. A gentleman distributed £41-5-O among 12 men, 16 
women and 30 children; to every man he gave twice as: 
much as to a woman, and to every woman three times as. | 
much as to achild. What did each receive ? 

7.. Divide £1,400 among A, Band C, so that A may 
have thrice as much as B, and that B may have five times as 
much as C. 

8. Divide Rs. 568 among A, B and C, so that 2 of A’s 
share may be equal to % of C’s, and 4 of B’s may be equal 
to % of A’s. 

9. Divide Rs. 2,882-8-O among 42 men, 54 women and 18 
boys, so that each woman may have # of a man’s share, 
and each boy 3? of a woman’s share. 

10. Divide £2-13-8 among 7 men, 5 women and 17 boys, 
giving each woman % of each man’s share, and each boy 2 
of each woman’s share. 

11. Divide Rs. 180 among 15 men, 20 women and 30. 
children, so that a man and a child may receive as much as 
2 women, and all the women may get Rs. 60. 

12. Divide £5-16-104 among A, B andC, so that -for 


every 5d. which A receives, B may receive 6d., and C half 
as much more as A and B together. 


—— 


EXAMPLE 4. A bag contains Rs. 57-13-9. There are. 
twice as many rupees as there are pies, and 14 times as 
many 4-anna pieces as there are rupees. . How many coins. 
of each sort are there ? | 
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For every 1 pie the bag contains, there are 2 rupees and 1} times 
-2 or three 4-anna pieces. 

Ratio of the number of coins = 1: 2: 3. 

Ratio of their values in pies = 1 : 384: 144. 

Total parts cae 

The bag contains Rs. 57-13-9 or 11,109 pies. 
.. Number of pies = gi, X 11,109 or 2:1; number of Rs. == 42 
and number of four-anna pieces = 63. 


EXAMPLES. LV. 


le" bascomtains Rs. 93 12 as. There are thrice as 
‘many half-rupees and five times as many quarter-rupees as 
‘there are rupees. How many coins of each sort are there ? 

2. A purse contains Rs. 37 8as. There are twice as 
many 4-anna pieces as there are rupees, and 14 times as 
many 2-anna pieces as there are 4-anna pieces. Find the 
number of each coin. 

3. I have in hand 44010s. ‘There are half as many 
half-guineas as there are half-sovereigns ; and the number 
-of half-crowns is 4 times the number of half-guineas. Find 
the number of each coin. 

4. A certain number of carpenters, half that number of 
masons and #? that number of smiths are paid Rs. 1,425 for 
a month of 30 days. The wages of a carpenter 1s 10 as., of 
a mason 6 as., and of asmith 8 as. aday. How many are 
there of each ?- 


EXAMPLE 5. A horse-keeper was engaged for a month of 
30 days for Rs. 5 and 21 meas. 3 oll. of rice; he left at the 
end of 10 days and received 2 as. 8 p. and the 21 meas. and 
3 oll. of rice. How many measures of rice did the master 
consider as equal in value to a rupee ? 

The horse-keeper was engaged for 30 days ; but he worked only 
for 10 days or 3 of the time. 
“. He was entitled to 4 of his pay and 4 of the rice. 
1. Gy sai eeadaweeates seocsceseeeeg OL Rs. 5 or Rs. 1-10-8 and § of 21 meas. 
3 oll. or 7 meas. and 1 ollock of rice. 
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But he got 21 meas. 3 oll. and 2 as. 8 p. 
.”. (Rs. 1-10-8 — 2 as. 8 p.) or Re. 18 as. was considered equal in 


value to (21 meas. 3 oll. — 7 meas. 1 ollock) or 14 meas. 2 oll. 
Since Rs. 1-8 or Rs. 2 was considered = 14 meas. 2 oll. 
POR Ls cfatn sedis ck tos cae = 2% 14 meas. 2 oll. 
3 == 9 meas. 4 oll. or 94 meas. 


EXAMPLES. V. 


l. <A horse-keeper was engaged for 8 months for Rs. 38 
and some measures of rice; but he left at the end of 5 
months and received Rs. 19 and all the rice. Find the 
value of the rice. 

2. A servant was engaged for 12 months for 6 guineas 
and some clothes: he worked for 4 months only and got 
4#1-5-6 and the clothes. What were the clothes worth ? 

3. A servant was engaged for 10 months for Rs. 37 8 as., 
and 250 measures of rice. He left at the end of 7 months 
and received Rs. 13 12 as. and all the rice. How many 
measures were considered equivalent to one rupee ? 

4. A cook was hired for Rs. 30-8-0 and 360 measures of 
rice for the year 1884. He worked from the first of January 
to the end of the last day of August, and received Rs. 9-5-4 
and 350 measures of rice. How many measures of rice 
were considered equivalent to one rupee ? 


a 


CHAPTER XXXI. 


MISCELLANEOUS PROBLEMS. 


EXAMPLE 1. A grocer exchanges 320 bags of coffee 
each containing 1 cwt. 2 qrs. 14 lbs. at 2s. a lb. for 256 bags 
of sugar each containing 1 cwt. 7 Ibs. together with 
44,554-13-4. Find the price of a lb. of sugar. 


The value of the coffee at 2s. a lb. = 320 X 182 & 25. — 49,824. 
Also the value of 256 X 119 Ibs. of sugar + £4,554-13-4 — 45,824, 
= The value of 256 & 119 Ibs. or 30464 Ibs. of sugar alone. 
= £5,824 — £4,554-13-4 
== £1,265-6-8 = 304640d. 
“. The value of 1 lb. of sugar = 10d. 
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EXAMPLES. I. 


1. A bookseller exchanged 250 copies of Euclid® wor 
Re. 1 12 as. each for 175 copies of Algebra and Rs. 48 12 a: 
What is the price of a copy of Algebra ? 4 

2. <A trader exchanged 120 mds. of jaggery at 63 as. 
viss for 1 ton 2 ewt. of sugar together with Rs. 82. Find 
the price of a Ib. of sugar. 

3. A dealer exchanged 120 chairs, each worth Rs. 
4 as., for 80 tables each worth Rs. 8 2? as., and 16 boxes. 
Find the price of a box, s 

4. <A person Tee 1 ewt. of coffee at 2s. Sa. a Ib 
for 100 Ibs. of tea at 2s. G@. a Ib. and some sugar worth 6¢, 
alb. How many lbs. of sugar did he get? 








EXAMPLE 2. Four lbs. of tea are worth 9 Ibs. of coffee ane 

3 Ibs. of coffee are worth 5 Ibs. of sugar ; how many pounds 
of tea can be bought for Rs. 5 10 as., ifa Ib. of sugar be 
worth 4 as. ? 
3 lbs. of coffee = 5 Ibs. of sugar. 


v. 1 Ib. ... ... == § Ib. of sugar. 
a Lbs... = § X 9 lbs. or 15 lbs, of sugar ; 
and 4 lbs. of ake = 9 lbs. of coffee. 


“. 41bs.... ... = 15 lbs. of sugar. 

.. 4lbs, of tea = 15 & fas. 

fo Tc eee dS Ok: 

Since IS as. is the cost of 1 Ib. of tea. 
1 an. is the cost of y& Ib. of tea. | 

“. Rs. 5-10.as. or 90 as. is the cost of 32 Ibs. of tea or 6 Ibs. of t 


EXAMPLES. II. 


1. If -75 of the value of an ox = *875 of the value c 
cow, how many oxen can be bought for Rs. 1,260, if a cc 
is worth Rs. 54? 

2. Four Ibs. of tea are worth 9 Ibs, of coffee, and 6 bs 
of coffee are worth 15 Ibs. of sugar; how many ds. € 


sugar are equal to 56 Ibs. of tea ? ind 


“A = 
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4 If 2 horses cost the same a6 7 bulls, and 3 bulls the 
same as 5 sheep, and if the average price of a sheep is 
2g. 2-7-2%, what is the value of 120 horses ? 

a oh. is price of an orange is 4% that of a mango, and the 
orice of 11 mangoes 16 the same as that vf 18 apples. If 4 
apples cost 3 as. 1 p., find how many oranges can be bought 
for Rs, 6-5-9. 


Examrte 3. I distribute a2 sum of money among a cer- 
tain number of boys, and. find that if I give Rs. 5 each, I 
have not money enough by Rs. 8; but if I give Rs. 4 each, 
‘Rs. 6remains. Find the number of boys, and the sum se 
money I have. 

If I give Rs. 5 each, I have to pay all that I have and I want 
‘Rg. 8 more. But if 1 give Ks. 4 each, there is a remainder of Ks. 6, 
and 1 save in addition the Rs. 8, which I wanted: that is, in alll save 
| Rs. (8 + 6) or Rs. 14. 

Since Rs. (5 — 4) or Re. 1 is saved from what is given to 1 boy, 

BG. WA iecsezececssvsccvoceoes 123A boys. 

+, There are 14 boys; and I have Rs.4& 14 + Rs. 6; that is, 

Res. 62. 





—~ 


EXAMPLES. IL 

1. A person meeting a certain number of beggars gave 
them 2 as. each and had 8 as. left. If he gave them 
2 as. 6 p. each, he would require 12 as. more. How many 
were there ? 

2. A person gave 2 as. 8 p. each to a certain number of 
beggars and had 10 as. 8 p. left. He found that he would 
require 8 as. more to enable him to give them 4 as. each. 
How many were there, and how much had he with him ? 

3. I have a certain sum of money to be distributed 
among a number of people. If I give them 5 as. each, I 
shall spend Rs. 2 too little; but if I vive them 6 as. each, I 
shall spend Re. 1 too much. What sum have I? 

4. A dealer buys 80 tons of coal, and after selling them 
at 1s. 6d. per sack, finds that he has gained 44. Had he 
sold them at Is. 4d. per sack, he would have lost £6. Find 
the Bees of sacks, and the weight of each. 


ee . 
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EXAMPLE 4. I engage a carpenter for 60 days on con- 
dition that he should get 10 as. 8 p. for every day he works 
and forfeit 7 as. 4 p. for every day he is absent. In the end 
he was paid Rs. 23 2 as. Find the number of days he was 
absent. 

If he worked 60 days he should get 60 X 10 as. 8 p. or 640 as. 
But he gets only Rs. 23 2 as. or 370 as. 

.. He loses (640 — 370) as. or 270 as. 

If he is absent, he forfeits 7 as. 4 p., in addition to his daily pay, 
i.e. he loses in all 10 as. 8 p. + 7 as. 4 p. or 18 as. a day. 

Since he loses 18 as. if he is absent 1 day. 

he loses 1 anna if he is absent 7 day. 
.. He loses 270 as. if he is absent ;4 X 270 days or 15 days. 


EXAMPLES. IV. 


1. I engage a man for 25 days on condition that he 
should receive 8 as. for every day he works and forfeit 4 as. 
for every day he is absent. He received in all Rs. 8 12 as. 
How many days was he absent ? 

2. A man was hired for 40 days, agreeing to get Re. 1 
10 as. for each day he worked and pay a fine of 10 as. for 
every day he did not work; at the end of 40 days he got 
Rs. 29. How many days was he idle? 

3. A man was engaged for a month of 30 days on the 
understanding that he is to get 12 as. for each-day he 
worked and to lose 8 as. for every day he was absent. At 
the end of the month he received Rs. 15. How many days 
did he work ? 

4, A carpenter was engaged for 50 days on condition 
that he should receive 14 as. for every day he worked and 
lose a certain sum of money every day he was idle. He 
received Rs. 19 8 as., having been idle 24 days. What did 
he lose on each day he was idle? 


EXAMPLE 5. A gentleman distributed in charity 100 
shillings among 100 women and children, giving to each 
woman 14d. and each child 9d. How many women and how 
many children were there ? 
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If all were women, he would have to give 100 & 14d. or 1,400d. 
But he had only 100s. or 1200d. 

“. He would require 1400d.—1200d. or 200d. more. 

Since 14d.—9d. or 5d. is the saving on 1 child. 


BAe ies waters stn cits 299 or 40 children. 
~. There were 40 children and (100—40) or 60 women. 


EXAMPLES. V. 


1. A gentleman, on the occasion of the marriage of his 
daughter, distributed Rs. 650 among 1,000 persons consist- 
ing of men and women. Each man received 12 as. and each 
woman 8as. Find the number of men and women. 

2. 100 boys and girls subscribe Rs. 1614 as. Each boy 
subscribes 3 as., and each girl 2 as. 3p. How many boys 
were there and how many girls ? 

= A person bought 120 copies of Euclid and Algebra 
for Rs. 250. The price of a copy of Euclid is Rs. 2 12 as. 
and that of a copy of Algebra Rs. 1 8 as. How many of 
each did he buy ? 

4. Onacertain railway the second and third class fares 
are 7 pies and 3 pies respectively. A man who travels 100 
miles and possesses Rs. 2-6-6 spends it in going part of the 
distance second class and the remainder third class. How 
far did he travel in second class ? 
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REVISION EXERCISES. 
rE: 


1. Amass of pure silver weighs as much as Rs. 25. The mass 
together with Rs. 15 weighs 13 seers. What is the weight of the 
mass of silver? 

2. For Rs. 3-8-8 you can buy 30 mangoes and 50 guavas. The 
price of a mango and a guava isla.9p. Find the price of each. 

3, How many teak plants 14 ft. 6 in. long and 93 in. broad will 
be required for the floor of a hall 76 ft. long and 29 ft. broad? 
Draw a diagram to shew how the planks must be placed to prevent 
wastage 
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4. The cost of feeding 8 men, 6 women and 15 children for 30 
days comes to Rs. 105. For how many days can 27 men, 21 women 
and 45 children be fed for Rs. 626-1-0, it being assumed that 2 men 
eat as much as 32 women, and 2 women as much as 5 children ? 

5. Aclosed packing case measuring externally 32, 253 and 154 
inches, the wood being $ in. thick, weighs 75 lbs. Find the weight of 
a cubic foot of the same wood. 


it; 


1. One hundred coolies, men and women, earn Rs. 95-14-2 in a 
week (7 days). The daily wages of aman and a woman are 2 as. 
6 p. and la. 8 p. respectively. How many women are there ? 

2. A room whose height is 11 ft. and length twice its breadth 
takes 143 yds. of paper 2 ft. wide for its four walls. How much car- 
pet will it require? 

3. If 1869 sovereigns are coined at the mint for 40 lbs. troy of 
standard gold, and 1,939 oz. at the mine are worth £7,000, find the 
- ratio of the value of goid at the mint to that at the mine. (12 0z. = 
1. ibe Troy:) 

4. If two carts with two. bullocks each can carry as much as 
five carts with one bullock each, and if a cart with one bullock can 
carry as much as 7 men, how many carts of two bullocks will be 
required to carry 593 candies, assuming that a man can carry 4 mds. ? 

5. Space passed by a falling body is given in the following 
table :— 

No. of seconds 1 2 3 4 5 
Space in feet 16 64 144 256 400 

Draw a graph and from it find the number of feet passed through 
iyo" 5 See. 

LIE: 

1. Ifa gallon contains 277°29 c. in., how many gallons are there 
in a.rectangularcistern, 13’ by 7’ 67 by 6° 777 

2. In a certain village containing 1,500 inhabitants, the supply 
of rice is just sufficient to allow a measure a day to each inhabitant 
for three weeks. A number of people are, however, sent to the vil- 
lage for relief from another district ; when it is found that by giving 
each person only ¢ of a measure a day, the supply will now last for 
exactly 20 days. How many additional people were sent to the 
village ? 

3. Aman engaged a cooly for a month of 30 days for Rs. 6 4 as. 
and 20 measures of rice; he left at the end of 6 days and received 12 
measures of rice and 4 as. How many measures of rice were con- 
sidered equivalent to one rupee? 
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4. If 40 lbs. troy of standard gold is coined into 1,869 sovereigns, 
and the proportion of pure gold to alloy in standard gold is 223 2, nn 
to the nearest grain the weight of pure gold ina sovereign. (1 1b. 
troy contains 5,760 gers.) 

5. If 24 oxen plough 6 acres in 10 days working 8 hrs. a day, how 
many acres will 20 horses plough in 15 days working 6 hrs. a day, 
supposing 3 horses can do as much as 10 oxen ? 


rN 

1. If8lbs. of coffee cost. as much as 5 lbs. of tea, atid 7 lbs. of 
coffee as much as 40 Ibs. of sugar, what is the price of each per lb., 
when 1 lb. of tea, of coffee, and of sugar together cost 4s. 73d. ? 

2. Aand B can together doa piece of work in 30 days; at the 
end of 18 days, B goes away and A finishes it in 20 days. If Rs. 20 is 
paid for the work, what does each get? . 

3. Ifacertain number of workmen can do a piece of work in 25 
days, in what time will 12 of that number do a piece of work twice as 
great ; stipposing that 2 of the first set can do as much in an hour as 
3 of the second set in 1} hrs., and that the second set work half as 
long a time as the first set? 

4, The water ina tank 16 ft. long and 7 ft. wide is 4 ft. deep. 
If a cubic foot of water weighs 1,000 oz., find in tons the weight of 
water in the tank. 

5. Find the cost of matting the floor of a room 8 yds. by 73 yds. 
with mats 9 ft. by 2 ft. at the rate of 9as.6 p. per mat. How should 
the mats be spread so that the wastage may be the least ? 


V. 

1. A bill for 37 lbs. of beef and; 24 :lbs. of mutton amounted to 
Pa ol-7-2- the mutton cost lian. 2p. more perlb. than the beet, 
Find the price of the beef per Ib. 

2. Fifteen horses having four feeds a day can Ee kept for two 
months for 16 guineas; what will be the cost of keeping 20 cows 
for five months giving them 3 feeds a day (a horse’s feed being 3 of 
a cow’s) ? 

3. The .price of 1 1b. of tea and 9 lbs. of sugar-is ‘Rs. 1-9-6; and 
for Rs. 2-5-6 may be bought 1 ib. of tea and 15 Ibs. of sugar. it the 
cost of 31bs. of coffee is the same as nat of 20 lbs. for sugar, for how 
much is coffee sold per Ib. ? 

4. If A’s money is to B’sas 3:7, and if B pays A Rs. 345, the 
ratio becomes 3: 5, find how much money each had. 

5. Agallon of water weighs 10 1bs., and acubic foot of water 
weighs 1,000 oz. Ifa rectangular cistern 8 ft. by 6 ft. contains 240 
gals., find the depth of the water in the cistern. 
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VI, 


1. Find by Practice the value of 37 bags of coffee each contain- 
ing 6 mds. 5 viss 35 pals. at Rs. 9-6-6 a maund. 


2. Two ducks are worth 3 chickens, and 2 geese cost the same as 
8 ducks ; what is the price of 5 geese, 4 ducks and 3 chickens, if 2 
chickens are bought for 11 annas? 


3. If 24 men in 24 days of 123 hrs. each can dig a trench 139°75. 
yards long, 44 yds. wide, and 23 yds. deep, what length of trench will 
90 men dig in 4} days of 9% hrs. long, the trench being 4¢ yds. wide 
and 34 yds. deep? 


4. The cost of feeding a horse for a week, when gram is i0 p.a 
measure, is Re. 1 4 as. more than when gramis 7p.a measure. What 
will it cost when gram is 9 p. a measure? i 


5. A room'is 19 ft. 5in. long and.16 ft. 7 in. broad, and the cost 
of painting the walls at 7 as. 6 p. per sq. yd. is Rs. 43 3 as. Required 
the height of the room. 

Vat, 

1. For acertain sum of money you can buy 40 mangoes or 90 
oranges. If the price of a mango and an orange is 3 as. 3p., find 
the price of each. 


2. A workman was hired for 40 days at 3 as.4 p. a day for every 
day he worked ; but with this condition that for every day he did not 
work he was to forfeit 1 anna 4 pies; and on the whole he received 
Rs. 2-12-8. How many days did he work? 


3. If acertain quantity of provisions serve 1,850 men for 36 days 
at the rate of 24 lbs. a day for each man, how long ought the same 
provisions to last if the number is increased by 370, and the rate 
decreased by {1b. a day? 

4. Divide Rs. 925 among A, B, C and D, giving B44 0f A’s 
portion, C 3 of B’s, and D half as much as B and C together. 

5. A litre of water weighs one kilogram ; whatis the weight of 
five cubic centimetres of mercury, it being known that mercury is 
13°6 times as heavy as water ? 


VITTe 


1, Find the number of cubic inches 1.10. cmt at Depa 
equal to 0°0164 litre. 

2. If 20 men, 40 women and 50 children receive Rs. 350 for 7 
weeks’ work, all working 8 hrs. a day; and if 2 men receive as much 
as 3 women or 5 children, what sum will 30 women earn in 3 weeks 
working § hrs. a day? 


‘=, 
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3. The monthly supply of paper for a printing press costs Rs. 100 
more when the 50 lbs. paper is Rs.8 4 as. a ream than when it-4s 
Rs. 82as. aream. What will it cost when the paper is selling at 
Rs. 714 as. a ream? 

4. A person meeting a certain number of beggars gave them 
4 as. each and had 10 as. left; he found that he would require 8 as. 
more to enable him to give them 6 as. each. How many were there ? 

5. A district map is 3 ft. by 2 ft. and is on ascale of 6 in. to the 
mile. How many square miles does it represent ? 


IX. 

1. A coffee dealer bought 2 kinds of coffee at 13 as. 4 p. a viss 
and 12 as. 74 p. a viss ; and mixed with every 3 lbs. of the former kind 
4 lbs. of the latter, and sold the mixture at 13 as. 3 p. a viss, and 
gained thereby Rs. 10-3-4. How many lbs. of each did he buy? 

2. Find by practice the value of 17 cwt. 3 qrs. 22 lbs. at 4 4-6-73 
per-cwt. 

3. If 40 tons of flour are sufficient to feed 800 men for 30 days, 
how long will $5 tons last 1,000 men at the same rate ? 


4. A person after paying out of his income a tax of 9 pies in the 
rupee and 0°75 of the remainder for expenses has Rs. 167-12-0 left. 
Find his gross income. 

5. If 8,250 c. ft. of road material be spread over a quarter of a 
mile of road 40 ft. wide, what is the thickness of the material ? 


es 


1. Find the cost of 4 candies 2 mds. 3 viss 16 pals. of sugar at 
Rs. 3-7-5 a maund. 


2. I bought an equal number of apples and oranges for Rs. 24, 
the price of an apple being equal to that of 2 oranges. I sold the 
apples alone, at a gain of an anna each, for Rs. 20. Find the number 

of oranges bought. . 


3. If6 men can copy 125 pages in 3 days working 10 hours a day, 
how many women must be employed to copy 1,500 pages in 20 days 
of 12 hours each, supposing 3 men to do in 5 hrs. as much as 2 
women can do in 10 hours ? 

4. AciStern is 2m. 40 cm. long, 2m. wide and 75 ecm. deep. 
How many litres of water can it hold? 

5. Examine the correctness or otherwise of the following rule : 
‘To convert price in farthings per 1b. to price in £ per ton, multiply 
by 23.’ Express lod. per lb. in £ per ton by applying the rule. 
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XI. 

1. If 1 1b. of tea be equal in value to 50 oranges, and 70 oranges — 
be worth 84 lemons, what is the value of 1 Ib. of tea, when a lemon 
is worth a penny? : 

2. A trader buys 1,680 lbs. of sugar at Rs. 32 a ewt. and sells it © 
at Rs. 7}.amd. What does he gain or lose? 1 viss = 3 1b. 2 oz. 

3. If 10 compositors, who can set 3 letters in 5 seconds, finish 27 
pages in an hour and a half, how many compositors, who can set 5 let- 
ters in 6 seconds, willcomplete 50 pages of the same book in an hour? 4% 

4. In aschool dormitory, a room for 4 boys is 20 ft. by 16 ft. by | 
12 ft. How much (1) floor space, (2) air space is there for each boy ? 

5. Aman bought 20 ponies at Rs. 120 each. Twodied. At what | 
price must he sell each of the remainder to gain Rs. 300 on the whole ?- 

XII. 

1 ++ 4=H4; use this to find the value of 23 times 7 ft. 6 in, 

2. If 2 of a bushel of wheat be worth $ ofa Sacha of barley, and 
1 bushel of barley be worth 3 of a crown, how many quarters of © 
wheat can be bought for 415? 

3. A man, his wife and 3 children earn Rs. 20 10 as. a week. 
The wife earns twice as much as each child, and the man three times | 
as much as his wife. Find the man’s daily earning. (A week=>6 3 
working days.) . 

4. 1f£5 men can do a piece of work in 12 days of 10 hrs. each, 
how many men will perform a piece of work four times as great in a — 
fitth part of the time, if they work the same number of hours a day, — 
supposing 3 of the second set can do as much work in an hour as 5 of 
the first set ? q 

5. Between what limit must the area of a rectangular room lie, 
whose length is 28 ft. and breadth 20 ft., correct within + 1 foot, 4 

XIIl. | 

1, Find to the nearest pie the cost of a draft in London for | 
4 1,050-12-6 at ls. 3i8d. per rupee. 

2. A motor-car travels one kilometre in 35 seconds. Find to two 
places of decimals the speed of the car in miles per hour ; given that — 
1,000 yds. = 915 metres, 7 

3. Ona map drawn to ascale of 1: 3,600, the sides of a rectan- — 
gular field are 2°2 in. and 1*2lin. Find the area of the field in acres. 

4, Work out in the most intelligent way you can— 

(1) Find the average of the following barometric readings in — 
inches :—29°66, 29°59, 2960, 29°67, 29°68, 29°72, 29°70. 
(2) If an article costs Rs. 2-15-9, find the cost of 99. 
(3) If 15 tons can be bought for £ 27-10-5, how much would 
165 tons cost. : | 
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5. The railway from A to B is 3 mi. 6 fur., and the average 
gradient is 1in 160. Find in feet the difference in height of A and B. 


ALV. 
| 1. Find the cost of 10 can. 8 mds. 5 viss 16 pals. of sugar at 
Rs. 3-8-9 a maund, by the shortest method. 

2. If12 men and9 boys do a piece of work in 25 days, how many 
men assisted by an equal number of boys can do twice the work in 9 
days working only half as long a day; 2 men doing as much work 
as 3 boys? 

3. A person rents 25 acres for Rs. 76; the land consists of two 
sorts; the better sort he rents at Rs. 4 per acre, and the worse af 
Rs. 2-8 as. an acre. How many acres did he rent of each sort? 

4. A contractor undertakes to do a piece of work in 60 days, and 
immediately employs upon it 30 men; at the end of 48 days, the 
work is only half done; required the number of additional men 
necessary to fulfil the contract. 

5. A railway station covers 216 acres; if the length is 2z miles, 


find the average breadth. 
XV. 


1. If 50 gals. of water weighs 525 lbs., and a cubic inch of water 
weighs 7 oz., find the number of gallons in a tank 23 ft. by 20 ft. by 4 ft. 
2. Use the formula (a+ 6)? =a? + 2ab+ 6 to find to the 
nearest unit the value of (635°07)?, given that (635)? = 403225. 
3. Prices of terrestrial globes of different sizes are given below : 
~ Diameter = e x 6” 9” ig 
Priceins.d. 6/ 8/6 15/ 18/6 30/6 45/ 

Find graphically the price of globes of diameter 8 in. and 10 in. 

4. If the mass of the third satellite of Jupiter be 0°000085 of the 
mass of the planet and 0°02947 of the mass of the Earth, find the mass 
of the Earth in terms of the mass of the planet to three places of 
decimals. 

5. A garrison of 1,140 men has provisions for 40 days. After 16 
days on full rations, it is reduced by 152 men; but the existing pro- 
visions are increased by 7, by capture. For how many days can the 
reduced garrison now hold out ? 


————— - -—__—__ 


CHAPTER XXxXXii. 


PERCENTAGES. 
342. The fraction ;%, denotes, as we know, that the 
unit is divided into 100 equal parts and 3 of such parts are 
taken, the unit being any quantity, simple or compound. 
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If the unit is Rs. 1,000;3, of the unit means that Rs. 1,000 is. 


divided into 100 equal parts and 3 of these Roe are taken. 


If the unit taken is 5 can. 10 mds., ;3,5 of the unit indicates 3 


parts out of every 100 parts contained in 5 can. 10 mds. 


The term per cent. is used to denote such parts; per cent. 
from Latin per centum meaning ‘for a hundred’. 


The vulgar fraction equivalent to 3 per cent. is <3y «and the 
equivalent decimal is -03. 
Ga 2 725 
er cent. == "0620. 
: ~ 100 100 ~ 
The symbol % is used to denote per cent. ; sometimes the letters 


p.c. stand for per cent. 


EXAMPLE 1. Find the value of 349% of Rs. 2,500. 


33% of Rs. 2 500 == 8 x Rs. 2,500== 33 & Rs. 25=Rs. 87 8 as. 


52% of £1057 = a x Rs. 12:279= 51 & £0°12279. 


4£0°1228 = 53 & £0°1228 = £0°6447 = 12s. 103d. 
3 to the nearest penny. 

, |06140 

=e 100307 

40° 6447 


EXAMPLES.—ORAL, 


1. Express as vulgar fractions in their lowest terms— 
50% ; 25%; 10% ; 123% : 84% ; 64% ; 163% ; 114% ; 334%. 
ihe Faenifeds as decimals— 
9%; 9% ¢ 20%. 25%: 35% NA0UG © 65%. 
3. Find the value of— ; 
(a) 5% of £300, Rs. 500, £800, Rs. 40, £50, Rs. 70, £250. 
(O) 4%: of 300 Kime, 250 tons, 150 yas. | 450 Re, 75. 
(oh “FZiot 50 acs RS, 1507 Z O00 eae Be. 
(@) -6%-of Rs. 150, Rs. 250, Rs. 1,500, Ra. 12,200. 
(¢) 9% of 200 guin., Rs. 50, 425, 75 yds., 350 metres; 675 
links. 
(f) .12% of Rs. 200;-Rs. 150, £75, 9£425, Rs. 650; 


EXAMPLES. I. 


(Lhe first tour questions are to be done orally.) 


1. Five per cent. of the boys in a school of 420 are Mahomedans. 
How many Mahomedans are there ? 
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2. Gunpowder contains 75% of nitre; how many-lbs: of nitre 


are there in 120 lbs. of gunpowder ? 

3, Inaschool of 240, 15% are girls; how many are boys? 

4. 124% of the boys in a class of 40 read Sanskrit ; how many 
read other languages ? 


5. Find the fractions equivalent to— 
(1) 175 %. (2) 134 %. (3) 662 %. (4) 542 %. 
6. Express as decimals— 
(1) 6§%. (2) 124%. (3) 138%. —(4):178 %. 
(5) 168%. (64%. (7) 23%, %. ~—-(8) OA M- 
the last four to 3 decimal places. 
7. Find the value of— 
(1) 39 % of Rs. 2-1-4. (2) 445 % of £2,356-13-4. 
(3) 133 % of 1 mi. 2 fur. (4) 15% % of 4 Kg. 
8. Find to the nearest pie the value of— 
=, 5:6, 14, 120-5 per cent. of Rs. 31,560. 
9. Find the value to the nearest pie or penny— 
(1) 4% of £528 4s. (2) 34 % of Rs. 1,234 2 as.. 
ho) oe prot 8s. 720 1 2-as. (4) 42 % of 4£86-5-4. 


343. A percentage of a quantity is that part of the 
quantity expressed in hundredths. 


EXAMPLE 1. What percentage is denoted by 4? 


Expressing $ as hundredths, the percentage required 
==_i% 100== 22 = 168. 


EXAMPLES.—ORAL. 


What percentage is denoted by the following fractions ? 


Peta ah el Oe RN BO Oe 
2’ 4’ 8? 10’ 5’ 12’ 20’ 95) 9’ 3’ 40° gr 3 9°25, 0°05 ; 
Foie 

20, 55) =o" 


344. Since fractions represent ratios, a ratio may be ex- 
pressed as a percentage. 
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EXAMPLE 2. What percentage is 4 as. 4 p. of 6 as. 8p. ? 


4 as. €p.ss'32.p. 3.0 as) oO hs eee, 
9 
Expressing 4 as. 4 p. as a fraction of 6 as. 8 p.,; we get =. or a 
.“weercentage required == > SO 


In other words, find the number that bears the same ratio 
to 100 that 4 as. 4 p. has to 6 as. 8 p. ? | 
’ { : Pee 2 gee 
Denoting the number required by 7, we have 100 = 80° 
sl tie ae & 100 = 65. The percentave requiredais oa, 


345. Graphic Solution. 


’ Let each horizontal and each vertical division denote 4 pies. 
Plot the point P (80, 52) and join OP. The graph is a straight | 
line as this is an example of direct proportion. 


Pee ee Pe ee eat ae 
SECC EEE EE 
teeta CECEECE EEE 
meter LL eo 
BGC EEE COE Eel tle 
hee Lt ok tt 
Peo ee Ld ola be lectern 
RCEEEEEEE CEC ee Poa 
Sree (apse ey | eal a el oe 
ttre ed le 
BREE EEEEEEEE Pee EEEE EEE 
ea THT LA Ll Lo 
PERE AS Ee 
Pee er | Fy. 
CCC RECO 
a SCO ee 
| Pr To A ot oe 
EEE Seer Cree ee roe 
ie A 
oh pac | ae COCR EEE 
TE LLL eb 
eStores cee at tie 


Fic. 68. 
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The vertical drawn from the point 100 meets OP, produced at Q.. 
The ordinate of Q is seen to be 65. 
.. The percentage required is 65. 


EXAMPLES.—ORAL. ~ 


What percentage is— 
Fe ORSSa7iof Rs. 34. 9 2.° 48 of. £32: 3. Rs. 9 of Rs. 45. 
4. 17s. 6d. of £310s.5. 12as.of Rs. 2-4as.6. 5s. of 7s. 6d. 
Peadeen dt OF RS, 30:8... 2 Vises of lemd. 9: 3dm,. of I metre. 
10. 14 hrs. of 1 day. 11. 4fur.of 1 mi. 12. 5as.4 p. of Rs. 2. 
Pes. -Or 100; 14, 9-08-1590. 1d. OL F. 


EXAMPLES. II. 
(1 to 4 to be done orally, and 13 to 16 graphically.) 


1. Ina town of 50,000 people, 2,000 died of cholera in a certain 
year. What is the percentage of mortality ? 
2. Out of 25 boys that went up for Matriculation from a certain 
school, 12 were successful. What is the percentage of success ? 
3. From a salary of Rs. 120 a month, a person spends Rs. 100. 
What percentage of his salary does he save ? 3 
4. Ina school of+250 boys, 180 know to read English. What is 
the percentage? 
What percentage is— 
B. f,15-/-6 of 4250: 6. 11 chains of 4 miles. 
22 eds. 4-v1ss of 24 can. 5. .324 metres of 3°6 Km. 
How much per cent. is— > : 
Gopbo of 180. LO. s 274 0f 110. 
tie TOD 30L AS. 2 18-875 of-60. 
Bl A bicycle is bought for £15; and it costs 9s. to main- 
tain it in order every month. How much is this per cent. ? 
14. For selling books worth Rs. 131 4 as., a bookseller 
Sees 19 11 as. commission. What is that per cent. ? 
15% Out of a maximum of 510 marks, a candidate obtains 
306 marks. What percentage of the maximum does he 


get Pe , 
16 In a class of 32 boys, 6 are Brahmins and the rest 
are Christians. Find the percentage of each. 
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EXAMPLE 3. Of what sum of money is Rs. 113 12 as. 


224%. 


223 7 
i00 of the required sum = Rs. 113 12-as. 
to £0 
ewe ea eee ena Coote == is es 
100 sk Dare 
ACL Aer Rigs ceavch on ak = Re, sap 
: op a 
Rane Lea ee rete sk == ees 9975 = Rs. 500. 
DO AAILE ae a 
(1 Zo 8 are to be done orally.) 
1. Of what sum of money is Ks. 5.ten percent. ? 
2. Of what amount is Rs. 15 five per cent. ? 
3. Of what length is 10 yds. four per cent. ? 
4. .Of what distance is 15 miles 123 per cent. ? 
5. 15s. is 75% of what sum? 
6. 28 marks are 35 per cent. of what maximum ? 
7. 24 tons is 8 per cent. of what weight ? 


CO 


Of how many days is 20 hrs., 163% ? 
9, There are 25 boys ina certain class; and these form 
5 per cent. of the total number in the school. Find the 
strength of the school. 
10. If 81 marks are 60% of the maximum, what is it ? 
ll. If £720is 0:-4% of the value of an estate, find its value. 
12. A bankrupt is worth £875 which is 17:5 per cent. of 
his debts. Find the amcunt of his debts. 


EXAMPLE 4. In a town containing 15,000 inhabitants, 
800 were attacked with cholera; and of these 125 died. 
Find what percentage of the population was attacked, and the 
percentage of mortality (1) to the population, (2) to those 
attacked. 7 

If out of 15,000, 800 were attacked, what is the rate for 100? 


100 X 800 < 
Reqd. percentage = ican Sf == 54. 
(1) If out of 15,000, 125 died, what is the rate for 100? 
1ZB R900. 
Reqd. percentage = —-~—~-— = &. 


15,000 
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(2) If out of 800 attacked, 125 died, what is the rate for 100? 


LOO fulasis hae.“ 
Reqd. percentage = lege hg = BE°H25. 


HXAMPLES. IV. 


1. Ina certain election out of 800 voters, 450 promised to 
vote for A; but only 375 actually voted. What percentage 
(1) of the voters promised to A? 
(2) of those who promised actually voted ? 
(3) of the total votes did A get? 


2. From a class of 32 boys, 21 were sent up for Matricu- 
lation; and of these 15 passed the examination. Find the 
percentage of (1) the number sent up to the total number ; 
(2) of the successful candidates to the number (a) sent up, 
(6) in the class. 

3. Out of 2,350 cases of small-pox, 340 persons died; 
and out of 3,250 cases of cholera, 460 persons died. Find 
the rate per cent. of mortality in (1) each case, (2) in the 
whole number of sick people. 

4, The strength of 5 schools in a town in 1887 was 80, 
100, 120, 150 and 180 respectively. In 1888, the three 
former had increased by 40, 30 and 20 per cent. respectively ; 
while the two latter had decreased by 164 and 25 per cent. 
respectively. Find the increase or decrease in the strength 
of the 5‘schools together. 


Bs 


os 


EXAMPLE 5. Between the years 1871 and 1881 the popu- 
Jation of the Madras Presidency increased by 294 per cent. 
and in the latter year it was 31 millions. What was it 
in 1871 ? 


For every 129% Bee in 1881 there were 100 persons in 187]. 


Number reqd. = iso X 31 millions. : 


21 X 100 X 6 


dea $3 
775 millions 4 millions. 


Number reqd. = 
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EXAMPLES. V. 


(1 to 4 to be taken orally.) 4 


1. The population of a village is 1,100, and it is 10 per cent. 
more than it was 5 years ago. What was it then? 

2. In aschool there were 240 boys ; and during the year the num- 
bers increased by 5 percent. Find the numbers at the end of the year. — 

3. If after a deduction of 25 per cent. ina bill, I pay Rs. 120, 
what was the amount of the original bill ? 

4. Ifa person spends Rs. 60 and saves 20 per cent. of his income, ~ 
what is it? | 











a 


5, The population of a town increases 10 per cent. every | 
tenyears. What was the population 10 years ago, if it now 
contains 22,000 inhabitants ? 
6. The capital of a trading company was increased 35 per i 
cent. between 1871 and 1881; in 1881 it was Rs. 2,70,135 ;~ 
what was it in 1871? ee 
7. The profits of a company decreased by 33:11 pen cent. 
in 1901. If in this year the profits were Rs. 1,07,024; what 
were they in 1900? C 
8. The population of a town in 1891 was 16,808; and it 
had increased by 125 per cent. in 1901. What was it in 
1901? Atthe same rate of increase, what was the popu- 
lation in 1911? 





EXAMPLES. VI. 


i MISCELLANEOUS. 


1. Find the percentage of error in the following cases correct t 
one decimal place :— 
(a) If a metre 39°3701 in. long is taken as 40 in. q 
(6) One Kg., which is equal to 2°2046 lbs. is taken as 23 Ib. 
(c) When a 4 lb. weight is too light by 113 drams. 
(d) ‘To convert miles per hour to feet per second, mnivtttyieel Dy 


ii? 
v Of a silver coin #7 is pure silver, the rest is alloy. What per 
centage of the coin is (1) pure silver, (2) alloy? 4 
3V A gold mine yields 18 dwt. of gold for every ton of quart 
crushed. Express this as a percentage. 1 dwt = 24 ers. and 700 
gre. ==.) Ib, ay. | 





ee ClCUS : 

‘4, It 500 c. em. of air, when taken into the lungs, contain 0°03 
e cent. of carbonic acid, but when breathed out contain 4 per 
ent,; how many c. em. of air have been replaced by carbonic acid ? 

_ The birth-rate of a town is 49 per 100, and the death-rate 
12-5 per 1000 in 2 certain year. Vind the increase per cent. in the 
»opulation. é 

| 6, he. capital of a company is 6; lakhs of rupees; and its 
profits are Rs. 25,000. If a dividend of 3} per cent. on the capital is 
vais, whet gum is carried to the reserve fund 7 

7.4 Two casks contain respectively 50 gals. and 30 gals. of 
bpixits. The former contains @ per cent. of alcohol and the latter 
b0 per cent. of alcohol. When the two are mixed, how much per 
vent, of the mixture is alcohol 7 zs 

—- -& «Standard gold is 24 carat. 22 carat gold contains 22 parts 
wold and 2 parts alicy. What is the percentage composition ? 

 §. If a town of 4,00 people increases in 5 years by 5 per cent., 
and in the next 5 years by 5 per cent., what is the percentage in- 
tease for the ten years? | | 

(10. Of 25,000 persons, W0°5 per cent. can read and write, 504 
wer cent. can do neither, and the rest can only read. Find the 
musuber in each class. 

Ih. ~The percentage of boys in the first three forms of a certain 
wenool of 60 boys is 65, and 75 in 2 school of 68. What is the per- 
centage in the two schools together ? 

iin Water is composed of $83 per cent. by weight of oxygen 
and rest of hydrogen. How many lbs. of each are there in 9c. ft. of 
water, if 1c. ft. of water weighs 100 oz. ? 










4 Use contracted methods in working the tollowing questions :-— 


i 13. In acertain year the total revenue was 144 million pounds .« 


sterling, and the tax on tea produced £5,79,000. What per cent. 
of the whole revenue to the nearest whole number, was produced by 
be tea tax? 

14. Imports into Great Britain were for the year 1900 as shown 
below. Find, to the nearest integer, what percentage of the total 
imports came from each of the sources named : 

British Possessions £109,530.635 | France .. £ 53,618,656 
Tinites States .- £138.789,261 Other countries. £221,1%,611 





‘ini 
F 


‘ _ England and Wales, 1891... 29,002,525 1901- .... 32,577,843 
Se yy cco 4,025,647 | 


“gs tee 4 472,102 > 





“ 
oe 


a 
’ 


rate during 1891—1901 ; and the increase per cent. to 2 decimal places. 

Eng, & Wales. Scotland. ‘Ireland. 

16. Estimated population in 1903...33,378,000 4,579,000 4,414,000 

No. of children in primary schools. 3,037,000 669,000 482,000. 

Find in each case the number of children as a percentage of the 
estimated population to the nearest whole number. 








CHAPTER XXXII, 
SIMPLE INTEREST. 


346. Interest is the sum of money paid for the use of 
money. The sum lent is called the principal. Interest is 
calculated at the rate of so much per cent. for a year; that 
is, it is reckoned by the sum paid for the use of £100 or 
Rs. 100 for one year. 

Per cent. = per centum = for a hundred. The symbol % 
is used to denote per cent. | 

The words per annum, meaning for a year, are either 
expressed or understood. 

347. Interest is of two kinds :—Simple and Compound. 

Simple Interest is that which is reckoned only on the original 


principal; but Compound Interest is that which is paid not only for 
the use of the original sum, but also for the use of the iaterest as it 
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Find which population was increasing at the greater proportional 

| 

{ 

g 

; 

t 

: 

7 

i 

: 

& 

; 


— 


becomes due. 
EXAMPLE. Find the interest on Rs. 450 for one year at 
33. per cent. 
The question, in other words is—If the interest on Rs. 100 is 
Rs. 34, what is the interest on Rs. 450? This is a case of simple 
proportion. 


33 ™% 
Reqd. interest = 100 X< Rs. 450. 
7 450 63 
. Interest réeqd. ==: Ks. 00 x aoe Rs. wie Rs. 13 te aa. 


Hence, to find the interest on a given sum for one year, multiply 
the principal or sum given by the rate per cent. and divide the 
product by 100. 

In other words find how many hundreds there are in the given 
sum ; and multiply the number of hundreds by the rate per cent. 

In 450 there are 43 hundreds; and the interest is therefore 
Rs, 43 X 34 or Rs. 15 12 as. 
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EXAMPLES.—ORAL. 


Find the interest for 1 year on— 


1. £800 at 8%. PRS 1 COU. att 2 70: 3. Rs. 900 at 10%. 
4. £1,500 at:7%. 5. Rs. 2,500 at 6%. 6. Rs. 250 at 12%. 
7 hao at 10%. 8 Rs. 775 at 8%. 9 £5/5-at 10%. 
10. Rs. 525 at 6%. 1l. £675 at 4%. 12. Rs. 750 at 12%. 
13. Rs.900 at 34%. 14. £1,200 at 232. 15. Rs. 1,800 at 34%. 


16: £ x at 4%, 9%, 12%, 6%. 





ed 


348. To find the interest on any sum for one year at 5. 
MErscent«: 
As 5% is 'y, take one-twentieth of the given sum. 
For English money, take a shilling for every 20s. (41); anda 
penny for every 20 pence. 
For Indian money, take a rupee for every 20 rupees, an anna for 
every 20 annas, and a pie for every 20 pies. 
EXAMPLE 1. Find the interest for one year at 5 per cent. 
(a) on £5,/64-13-4. 
iD) on Rs, 1 ool 4 as. 
(a) £5,764-13-4 = £5,764 + 160d. 
Interest required = 5,764s. + 8d. = £288-4-8, 


(6) Rs. 1,381 4as. = Rs. 1,380 -+ Rs. 1-4 Rs. 1,380.-- 20 as. 
Interest required = Rs. 69 + 1 anna = Rs. 69-1-0, 


EXAMPLES.—ORAL. 


Find the interest for 1 year at 5 per cent. on— 
TRS 650. 2. 4750. 3. Rs. 950. 4, £527, 
5. 7,033: G. 4451. is £326-10s. 8. Rs. 400 12 as. 
9. Rs. 100-1-8. 10. Rs. 300-3-4.11. Rs.500 5as. 12. Rs. 660-6-8. 
13. Rs. 780-8-4. 14. £4540-11-8. 15. 4620-15-0. 16. £880-6-8. 


EXAMPLES I. 
Find the interest for one year on— 
#1 s,1,875 at 732%. £2,650 at 33%. 
3. Rs. 15,675 at 45%, : 42,925 at 64%. 


Find the interest for one year at 5% on— 
5. Rs. 871-5-8. 6. £653-6-8. 7. Rs. 551-7-4. 8. £234-5- a. 
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349. The simple interest for any number of years is 
obtained by multiplying the interest for one year by the 
number of years given. | 


EXAMPLE 2. Find the simple interest on Rs. 8,675 for 4 
years at 12 per cent. per annum. 


The interest for 1 yr. = Rs. ee == Rs.86°75X 12—=Rs. 1,041, 


.. The interest for 4 yrs. =-Rs. 1,041 KX 4= Rs. 4,164. 


Or, taking this as an eapmDled in compound proportion, we 
may proceed thus: 


8675 


Int. teqd; —.Ks.12 56 — too 


xX = Rs. 12 X 86°75 X 4=Rs. 4,164. 


350. The Interest I, for any number of years N, fora 
given sum or principal P, at a given rate per cent. R, is 
Dt Ridge 

therefore a 2a Gs 


EXAMPLES.—ORAL, 


Find the interest on— 


1. Rs. 200 at 4% for 5 years. 2. ~4900-for-3 yrs; at 6%. 

3. £750 at 3% for 4 yrs. 4. Rs. 1,050 at 9% for 2 yrs. 

Bon ee G/o-at de foro Yrs. 6. £625 at 8% for 10 yrs. 

Pe eeeat 5 tor V2yts: 8. Rs. y at 10% for5 yrs. 

OH. £100 for’2 yreatsay %. 10. Rs. 500 for 4 yrs. at 3%. 
11. £800 for 34 yrs. at4%. 12. Rs. 200 for 44 yrs. at 3%. 
13, 450 for 4 yrs. at 72%. 14. £1,000 for $ yr. at 4%. 
ier Scout ayn. fos 4 yrs. 16. Rs. 450 at 5% for y years. 


EXAMPLES. II. 


Find the interest on— 
1. Rs. 575 at 9% for 4 yrs. 2. £625 at 25% for 6 yrs. 
3, Rs. 850 at 12% for 33 yrs. 4. 41,225 at 64% for 34 yrs. 
Find the interest at 5%, with the least amount of work, on— 
SZ aoe dOLg Yrs 6. £2,345-7-6 for 2 yrs. f 
7. Rs. 2,356-0-8 for 3: yrs. 8. Rs. 1,978-3-4 for 3 yrs. 


an ee 
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EXAMPLE 3, Find to the nearest penny the interest on 
43,040-13-4 for 105 yrs. at 23 per cent. 


‘4 30°4067 4£3,040-13-4 = £3,040°666 ..... 











ee 
2 |304°067 
| 15°203 Interest reqd. = 43040°666 tues 
319° 270 0s. 
3 = £30°4067 X 103 X 23 
& [957-810 2 ae 


Subtracting | 79:817 
£877°993 == £877-19-103. 


Note.—The interest for any number of months is obtained by ex- . 
pressing it as a fraction of a year. 


EXAMPLES. III. 


Find to the nearest penny or pie, the interest on— 


£2,367 8s. for 4 years at 3 per cent. 

Rs. 2,952 10 as. for 2 years at 33 per cent. 

Rs. 38,756-7-9 for 2 years 6 mo. at 12 per cent. 
Rs. 5,089-10-8 for 2 years at 8 per cent. 

. 816-0-4 for 6 years at 54 per cent. 

Rs. 20,367-14-8 for 4 years 6 mo. at 65 per cent. 
Rs. 1,000-8-4 for 3 years 6 mo. at 44 per cent. 
£,567,890-16-8 for 4 years 3 mo. at 3 per cent. 


ON Ha AWN 
Mn 
MN 


re ees ee 


351. The principal with the interest added to it is called 
the Amount. 
If the amount be required, it may be obtained either by adding 


the interest to the principal or by multiplying the amount of 41 or 
Re. 1 for the given time at the given rate per cent. by the principal. 


Caution.—Never multiply the amount of 100 for one year by the 
number of years given. For if the amount of 100 at 5 per cent. in 
1 year is 105, the amount of 100 for 3 years is not 315. 


EXAMPLE 4. Find the amount on £5,666-13-4 for 34 years 
at 44 per cent. per annum. 


PX = (1 - oo) wee 


EXAMPLES. IV. 


Required the interest and amount of— 
I. “Rs. 625' at 6 per cent. for 24 years. 
2.) ARS. sono at 9 per:cent. for 3.yrs..9 mo: 
Dimiesge02 Sas, for 32 years at 4:percent, 
4. £1,345 10s. for 44 years at 5 per cent. , 


Find the amount of— 

5. £2,/08-2-6 for 6 years at 24 per cent. 
7.2 345-12-6 foro years at 38 per cent. 
£,2,666-13-4 at 34 per cent. for 44 years. 
Rs. 1,200-10-8 at 64 per cent. for 32 years. 


SS 


353. Since interest is directly proportional to the princi- 
pal or sum and to time or number of years, the graph show- 
ing the variation of interest with the principal and of 
interest with the number of years is a straight line. 


358 ARITHMETIC. | CHAP. 
Ist method. The interest == £9; ae ch X 33 X 44 = 4 56°6666X 33X44 
456° 666 
3 
2nd method. | 170-000 
4 5666° 667 Int. a n £1 for yrs. at 44% 4 28°333 
ier —-~ x 4 = gd Xx 4:25 198°333 = Product 
5666667 . - 200 4 by 3}. 
966°667 “O35 X42 2a" Ie 793332 ; 
226° 666 auch of Zs 114875. ~S 49583 
ea 5666°667 = Principal 
FeO 0509°582 = A 
£6,500°582 = £6,509-11-8. A! Zishe ie ee 
ae We have therefore A an ee 1 | 
retore A (amount) + —_— 00°" (hae | 
7 
. 
. 
! 


see? 


The interest on Re. 1 at 5 per cent. for different neice is 
given below— 
Number of years. 


uch 10 15 20 25 30: 
Interest 0 a 


ds a a 2 1:0,-) 22) ae 


Do 
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Draw the graph and use it to find the interest of (1) 
Rs. 625 for 12 years and (2) Rs. 240 for 35 years. 


Let each horizontal division denote 1 yr. and each vertical 
division represent one-tenth of a rupee. 


Plot the points and draw the graph OP. 


OP gives the interest of Re. lat 5 per cent. for any number of 
years up to 30. 
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NUMBER OF YEARS. 
Fis «69: 


(1) When the number of years is 12, the interest on Re. lis seen 
from the graph to be 0°6. 


=~ Phe interest on Rs. 625 for 12 years: is Rs..625X°6 or. Rs..378. 

(2) Since the graph is a straight line, it may be produced to any 
length and used to find the interest for any number of years. 

Produce O P to Q to meet the vertical from 35 years. 

The interest on Re. 1 for 35 yrs. is seen to be 1°75. 


*, The interest on Rs. 240 for 35 years is Rs. 240 X 1°75 or Rs. 4 20 

354. Since amount = Principal + Interest, where prin- 

cipal is constant and interest varies with the number of 

years, the graph showing the variations of amount and time 
is. 4 Straizht line. 


The above graph may be used to read off the amounts of Re. lin 
any given years, and therefore to find out the amount of any sum. 


360 ARITHMETIC, [ CHAP. 


When the number of years is 0, the amount is Re. 1; therefore 
the co-ordinates of the origin are (0, 1). 


To findthe amount of Re. lin any given year, we have only to 
add Re. 1 to the interest. 


Thus the amount of Re. 1 in 5 years is Re. 1:25, in 15 years 
mer (76, in Se-yents Re: 2:25. | 


Use the graph to find the amount of (1) Rs. 120 in 10 

years and (2) Ks.1,8/75 im35 years, 

The amount of Re. lin 10 years can be seen from the graph to 
be 15. 

.. Lue amount of Rs. 120 in 10- years Ks. 120 <5 Se ee 

Similarly the amount of Rel in: 35 years is 2°75. 

.. (The amount..of Rs. 1875ain “35 yre = Rew eo. ee 
Rso.156°25 — Rs 5/756 as: 


Note.—The same graph may be used to read off the interest of 
41 or theamount of £1 at 5 per cent. 


Practical Exercise. 


> 


1. Usethe graph on page 359to find (1) theinterest, (2) the 
amount of (a) £80 for 3 years. (6) 4250 for 8 years. (¢) £725 for 12 
years. (d) £140 for 21 years. 

2, Ifthe interest on Rs. 250 at 73 per cent. for 4 yearsis Rs. 75, 
find graphically the interest on (1) Rs. 120, (2) Rs. 380 at the same 
rate per cent. for the same time. 

3. Ifthe intereston agiven sumis £144 for 10 years, find 
graphically the interest on the same sum for (1) 8 years, (2).25 years 
at the same rate per cent. 

4. Construct a graph to show the amountsof £lor Re. lat 10 
per cent. for any number of years, and useit to find the amounts of 
any sums of money mentioned by the teacher. 

5. Construct a graph to show the interest of £1 or Re. 1 at 4 per 
cent. forany number of years, and use it to find the interest of any 
sum of money. 


355. Methods of shortening labour by means of Aliquot 
parts. We have already seen how interest at 5 per cent. 
may easily be calculated (Art. 348). | 
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Ex. 5. 1. Interest at 24 per cent. =the interest at 5 per cent. 
2. Interest at 7} per cent. = Interest at 5 per cent. + 3 the 

interest at 5 per cent. 

3. Interest at 6 per cent. = Interest at 5 per cent. + 3 of 
the interest at 5 per cent. 

4, Interest at 33 per cent. = Interest at 23 per cent. + 4% the 
interest at 2 per cent. 

De sinterestoat o percent, == interest. at 22 per cent. + 3 of 
the interest at23 per cent: 


®. Interest at 4 per cent. = Interest at 5 per cent. — # of 
the interest at 5 per cent., and so on for other rates 
percent. 


EXAMPLES. V. 
(Solve with as little work as possible.) 
1. Find the interest on— 
(1) £1,875 at 124 per cent. for 3 years. 
cz) ine 1071-4-0 at 7 per cent.for:2-years: 
(3) £402 10s. at 24 per cent. for 3 years. 
(4) £230-6-8 at 3 per cent. for 5 years. 
2. Find the amount of— 
(ly) £1,875 at 9-per cent. for 3°years. 
(2) £870-12-6 at 6 per cent. for 25 years. 
(3) Rs. 551-10-8 at 32 per cent. for 4 years. 
(4) Rs. 2,025-8-4 at 4 per cent. for 3§ years. 


356. In calculating interest for a certain number of days, 
express the number of days as the fraction of 365 days 
{a year). 

If weeks are given, calculate 52 weeks for a year. 

When months and days are given, if the months are not 
named, 30 days are reckoned to the month. 

Note.—In reckoning the number of days from one given day to 
another, the rule is to include one of them only in the calculation. 
Thus from March 15th to April 10th will be 26 days. 
EXAMPLE 6. Find the interest to the nearest pie, on 


Rs. 600 at 4 per cent. per annum, from the 4th of January 
to the 11th of August, 1889. 
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Jany. (31 — 4) = 27 Number of days = 219, i.e. 342 year or % year. 
February 28 Interest required = Rs. 600 X rfp X #. 





March 31 rs Sieh oe es, 
April 30 2 Rees, 
May Si = Ks. 14-6-5 to the nearest pie. 
June 30 
July 31 
August 11 
219 


EXAMPLES. VI. 


Calculate the interest on— 
1. £700 for 2 years 146 days at 44 per cent. 
2. ey 2o0 for 3 years 21ocdays at 6 per cent. 
3. Ks..1,022 from Jan..26, 1859 to. Sep. 13,vat 43snem 


. fe. - 219 guineas from July 15' to, Dec. 2a;cat 24 per can 
Way RS. 7,137 from Feb. 10, 1856 to Aug. 24, at 34 per 


“bo, £610 from Jan. 7, 1883: to Oct..27yatS per cen 
' 7. Find the interest at 4per cent. per annum on 
Rs. 595-9-0 for 4 years 17 weeks reckoning 52 weeks equal 
tOn2-Vear. 

“8. ° A pérson bought a house on the 3rd of March for 
£1,496 10s.; and agreed to pay for it with interest on the 
purchase money at 42 per cent. on the lst of October, what 
sum will he have to pay? 


~~ 


357. Ifthe number of days, when expressed asa frac- 
tion of a year is not capable of being reduced to an easy 
fraction, multiply the principal by the number of days, and 
the product by twice the rate per cent., then divide the 
result by 73,000. The quotient is the interest required. 


Instead of dividing by 365 X 100, we divide by 2 X 36,500 or 
73,000 because we multiply the rate per cent. by 2. 


358. The shortest method to divide by 73,000. The 


Third, Tenth and Tenth Rule. 
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Suppose we divide 73,000 by itself. Move the decimal point of 





the quantity to be divided 5 places to the left thus: — *73000 
Take 3.0f this, "24333 

Take ,, of this 3, ‘02433 

Take again 1, of this ,';. 00243 

Adding the four items, we get 100009 


When we proceed thus the quotient is approximately et ea, 
which is too large by gota5 

This error is about one farthing in excess for every 410 or one. 
pie in excess for every Rs. 50. 


EXAMPLE. Find the interest (1) on Rs. 635 for 237 days. 
at 3 per cent. (2) on £1,028-17-6 for 148 days at 43 per cent.. 











9 
imcerest reqd. (1) ==Rs. Bee z an a =e: a aa 
1028°875 X 9 XK 148. 1028" S/O oS2 
ee 0 ee se 
(1) Rs. 0°00635 (2) £0°0102/8,875 
ex 1000 10° 2887 
2°54 nok 400 3°0866 
Ne ea 20 "3086 
20127 oceeRX 2 0206 
OO 400 213 70s = x 1832 
3 {3°00u9 4°5681 
15 0°3009 _ *4568 
qy |0°0300 + ¢°0456 
Rs. 12°3705 £18°7750 = £18-15-6 
== Rs. 12-5-11 Ans. 7 Since 418 is nearly 420 deduct-- 
There is no deduction for error. ing half a penny for error,, 


Z 18-15-54 Ans. 


EXAMPLES. VII. 


1, Find the interest on Rs. 725 for 157 days at 44 per- 
Sent; 

2. What is the interest on £2,875 for 182 days at 25% ? 

3. Find the amount of Rs. 1,500 from Ist January to. 
28th October, 1909, at 9 per cent. 

oo Avareulate the amount of Ks. 4:536..8 as. from: 40im 
June to 3ilst December, at 34 per cent. 





eee 
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359. We have seen how Interest (or amount) may 
found when principal, Time (number of years) and Rate per 
cent. are given. 

In all questions of Interest any three of these four being 
‘given, the fourth may be found. 

360. To find P when I, N and R are given. 

EXAMPLE. What sum will produce as interest Rs. 45 in 
3s’yrs. at 4 per cent. per annum? 


This is simply an example in compound proportion and may be 
worked thus: 


4 a 
Reqd. ‘stm == Rs, 400 : xX a Rs. 100 X = Aaa i0 
== Ks. 122 = 7 387 8 as. 
When [> Rand Niare civeh, P= oe 


EXAMPLES. VIII. 


What sum will produce as interest— 

1. Rs. 141 12 as. in 24 years at 9 per cent. per annum? 

2. Rs. 133 in 19-years.at 3¢ per cent. percannim £ 

3. What sum will produce 15 as. interest at the rate 
-of 4 pies per rupee per mensem ? 

4. What sum will produce Rs. 1-6-6 interest at the rate © 
of 3 pies per rupee for a week ? 


361. To find P when A, R and N are given. 
EXAMPLE. What sum will amount to Rs. 754 in 9 years 
at 5 per cent. ? 
Interest on Rs. 100 for 9 yrs. at 5 per cent. per annum is Rs. 45 
Therefore the amcunt of Rs. 100 in 9 yrs. is Rs. 145. 
-. The amount of Re. 1 is Rs. 1°45. 
_If when Rs. 1:45 is the amount the principal is Re. 1, what is the | 
‘principal, when Rs. 754 is the amount? 
754 7 ' 


sumrregd..—= Rs, 4 oa RSee. 
A 


™ Amount of R. 1’ 
Or find P from the formula, A= PX (4 poe 


2 
00 ~ Art, 352. 





—_—s. 


PS 
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EXAMPLES. IX. 


What sum will amount to— 
1. £1,075 10s. in 24 years at 5 pet cent. ? 

2. Rs. 5,635 8 as. in 8 years at 44 per cent. ? 

3. What sum lent at 5 per cent. will produce in 2 years. 
the same amount of interest as Rs. 1,550 will produce in 
3 years at 4 per cent. ? 

4, What sum lent at 4 per cent. will produce in 3 yéars. 
the same amount of interest as Rs. 540 will produce in. 
2 yrs. at 5 per cent. ? 


362. To find N when P, R and I are given. 


EXAMPLE. In what time will Rs. 525 gain Rs. 73 8 as.. 
.interest at 4 per cent. ? 


In other words: If Rs. 100 gains an interest of Rs. 4 in 1 year,, 
in what time will Rs. 525 gain an interest of Rs. 73 8 as.? 
This is an example in compound proportion and may be worked. 
thus : 
133 100 __ 147 = Z 





J —_ eo — — =~ = 3L 
es 100 XT 
ee Nee — P ae 22 


363. To Find N when A, P and R are given. 


ExAMPLE. In what time will Rs. 850 amount to Rs.. 
1,020 at 9 per cent. ? 


The interest on Rs. 850 = = Rs. 1,020 — Rs. 850 = Rs. 170. 
Proceeding as in the previous example, the No. of yrs. = 22. 


EXAMPLES. X. 


1, How long must Rs. 450 be placed at interest at 64 
per cent. to gain Rs. 112 8 as.? 

2. In what time will the interest on Rs. 1, 500 amount. 
to Rs. 219 6 as. at 44 per cent. ? 

3. How long will Rs. 1,250 take to gain Rs. 75 interest 
at 1 anna per mensem per Rs. 10. 

4, In what time will Rs. 50 double itself at 12 per cent. ? 
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Find in what time— 
9. Rs. 1,125 amounts to Rs. 1,282 8 as. at 7 per cent. 
6. £250 tribles itself at 10 per cent. per annum. 
7. £,356-6-8 amounts to £409-15-8 at 4§ per cent. 
Oo. RS) 2,ce/5 amounts to Rs, 2,0/a0 ase ot oer come 


364. To find R when P, I and N are given. 
EXAMPLE. If Rs. 150 produce Rs. 108 interest in 6 
years, what is the rate per cent. per annum ? 


Ip other words: If Rs, 108 is the interest on Rs. 150 fore6: yrs; 
what is the interest on Rs. 100 for 1 yr.? This may be worked as 
an example in compound proportion thus: 





Required rate ger cent.== 10a Sy oe ae le 
100? ROL 
Hemce KR: == PxXN’ 


365. To find R when P, A and N are given. 
EXAMPLE. At what rate per cent. will 4750 amount to 
4870 in 5 years? - 
Interest on £750 for 5 yrs. = £870 — £750 = 120. | 
Proceeding asin the previous example, the rate per cent. is 32. 


EXAMPLES. XI. 


1... A. person: borrows Ks. 15, and pays-15 as-“a_monta 
for the loan of it; what is the rate per cent. per annum ? 

a lf Rs,5,718 produce Rs. .300-8-3°84 interest. misc 
years, what is the rate per cent. per annum ? 

3... The: interest).on 4250: for 73 days’ andinteet. 
#11 15s. Find the rate per cent. per annum. 

4. The interest on Rs. 1,525 from May 15 to October 8, 
is Rs. 30 8 as. Find the rate per cent. 
At what rate per cent. will— 
Rs. 400 amount to Rs. 480 in 5 years? 
Rs. 1,160 amount to Rs. 1,334 in 6 years ? 
Rs. 788-13-4 amount to Rs. 1,479 1 an. in 5 years ? 
Rs. 2,630 amount to Rs. 3,090 4 as. in 34 years ? 


OIA MH 
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| EXAMPLES. XII. 


MISCELLANEOUS. 


Find the interest on a lakh of Rs. for 44 years at 37 per cent. 
Find the amount of Rs. 2,125 for 2 yrs. 147 days at 3 pies per 
Tupee per week. (1 year = 52 weeks). 

3. What sum of money will amount to Rs. 3,761 14 as. in 33 
years at 43 per cent. ? 

4. A person borrows Rs. 355-11-8; and at the end of 18 months. 
has to pay Rs. 419-12-2. What is the rate of interest per annum ? 

5. In what time will the interest on any sum of money amount 
to the principal at 3} per cent. per annum ? 

6. What will be the interest on Rs. 150 at 1 anna a rupee per 
month amount to in 5 years, and how much is that per cent. ? 

7. lf the interest on Rs. 1,000 for 5 years be Rs. 250, what will 
be the interest on Rs. 3,500 for one year and six months at the same 
Bate per cent. 

8. If aninvestment of £75 becomes £78 15s. in 8 months, what 
stim invested at the same rate of interest will become £201-17-6 in 10 
months ? 

9. What will Rs. 3,650 amount to in 4 years 2 months at 
Rs. 3-6-8 per cent. per annum? In what time would a sum of money 
double itself at the above rate ? ? 

10. If £450 amount to £523 10s. in 1 year and 8 months, 
oe the rate per cent. 

11. What sum of money at 4 per cent. will secure the same 
a as R's. 25,475 at 44 per cent. ? 

12. If Rs. 450 amount to Rs. 540 in 4 years, what sum will 
amount to Rs. 637 8 as. in 5 years at the same rate? 

Y13. A certain sum of money in 10 years at 35 per cent. amounts 
to Rs. 727-0-6. In how many years will it amount to Rs. 840 2 as. at 


1. 
9 


4 per cent.? 
14. A certain sum of money at simple interest amounts to 


Rs. 505:2 in 2 years, and to Rs. 589°4in 4 years. Find the sum and 
the rate per cent. 

15. A certain sum of money placed at simple interest amounted 
in 7 months to Rs. 8,080-3-10°08, and in 10 months to Rs. 8,159-3-2°4. 
Required tlie sum and the rate per cent. 

16. A person has a certain sum of money put out at 43 per cent. 
simple interest. After paying an income-tax of 4 pies in the rupee, 
h e finds his income to be Rs. 1,410 a year. - Find the sum. 
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CHAPTER XXXIV. 


PROBLEMS ON PROFIT AND LOSS. 


366. Profit or Loss is usually calculated on the cost price. 
To find the gain or loss per cent. when the cost price and 
the selling price are given. 
EXAMPLE 1. Goods bought for £8-6-8 were sold for 
£9-13-4 ; what was the gain per cent. ? 
The gain on £8-6-8 or £83, = £9-13-4 — £8-6-8 = £1-6-8= £15. 
If the gain on £83 is £13, what is the gain on £100? 
Reqd. percentage = £ oe ah NG: 


83 


That is, the vain percent. 1s 16. 


EXAMPLES. I. 


(1 to 6 are to be done orally.) 


1. Anarticle bought for Rs.5 is sold for Rs.6. What is the gain % ? 

2. Bought oranges at 6 as. per dozen and_sold them at 8 as. per 
dozen. Find the gain per cent. 

3. Out of a cask containing 50 gals., 12 gals. leaked out. What 
was the loss per cent. ? 

4, Twenty cows were bought at Rs. 50 each; but two of them 
died. What was the loss per cent. ? 

5. A book bought for Rs. 12 8 as. had to be sold for Rsxw 12. 
Find the loss per cent. 

6. <A pair of oxen has bought for Rs. 150 and sold for Rs. 156 4 as. 
Find the gain per cent. 


7. Goods bought for £4126-13-4 were sold for £150. 
Find the gain per cent. 

8. One maund of sugar bought for Rs. 16-10-8 had to be 
sold at Rs. 1-14-8 per viss. What was the loss per cent. ? 

Find the gain or loss per cent. in the following cases :— 

9. A gross of buttons costing 10 as. is sold at a pie each. 

10. Sugar bought at Rs. 266 per ton is sold at 2 as. per lb. 


B04, 1 o-nid the, Cost Price when the selling price and 
the gain or loss per cent. is given. 


<a 
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EXAMPLE 2. A person sold his land for Rs. 37312 as., and 

thereby made a profit of 15 per cent. What did he pay for it ? 
What is sold for Rs. 115 was bought for Rs. 100. 

-» What is sold for Re. 1 was bought for Rs. 1 


0 

L 
*» What is sold for Rs 3732 was bought for Rs. 42: 
© The cost price is Rs. 325. 


WO oi 


x 1425 or Rs.325, 


EK XAMPLES.—ORAL, 


Find the cost price in each casé— 


Selling price. Gainorloss %. Selling price. Gain or loss @. 
Eioahs- 110 HG2s5 4 S, nie 69 cs 
Bo 4.7/6 — § C226 700 — 123 
Se KS. 500 25 Fie RS 5 
4, £96 — 4 Oo — 10 
. EXAMPLES. II. 


(1 to 4 to be done orally.) 


1, Aman sold a book for Rs. 15 gaining thereby 25 per cent: 
What did he pay for it ? 


2. By selling goods for £12-13-4, a person gains 9; per cent. 
find the cost price. 


_ 3. By selling an article for 11s. lld. a trader gains 10 %o of the 
cost price. What is the prime cost of the article ? 


4. By selling an ox for Rs. 150, a person loses 20 per cent. on its 
cost price. What was the original cost ? 
s“ 5. A person sold a house for Rs. 3,000 losing thereby 
162% on what he paid for it. What price did he pay for it? 
6. Find the cost per cwt., if the sale of 4 tons for 49-7-24 
gives 5 per cent. profit. | 


J ‘By selling eggs at 8 as. per dozen, 20 per centcis lost. 
What did they each cost ? 
8. One kilometre of silk sold for £180 yields a profit of 
4 percent. Find the cost per metre. 


Se 





EXAMPLE 3. A person buys an article for Rs. 28; at 


fwhat price must he sell it so as to gain 334 per cent. ? 
24 
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To gain 334% what is bought for Rs. 100 must be sold for Rs. 133}. 


1 
“. What is bought for Re. 1 must be sold for Rs. Se or Rs. §. 


.”. What is bought for Rs. 28 must be sold for Rs. 28X § or Rs. 1). 
-. The selling price is Rs. 37-5-4, 
EXAMPLES.—ORAL. 


Find the selling price in each case— 


Cost price, Profit or loss’ %. Cost price. Profit or loss %, 
itn kewl) 10 5 eRe. 2G0 62 

Ze lOO —§ 6. £160 — 373 

3, “aged 3a Lae Zo 

4, £120" — 163 ne — 10 


EXAMPLES. III. 


1. Teabought at £5 12s. 6d. a cwt. is sold soas to gain 22$ 
per cent. How much is it sold for ? 

9. A carriage costs Rs. 1,020; at what price must it be 
sold to gain 162 per cent. ? 

3. A table bought for Rs. 78 as. had to be sold at a 
loss of 25 per cent. ; find the selling price. 

4, A person buys a house for Rs. 1,350; and he sells it 
at a loss of 62 per cent. What was it sold for ? 





EXAMPLE 4. If by selling a cow for Rs. 20 4as., I lose 
20 per cent., what must I have sold her for to gain 25% ? 


When the selling price is Rs. 80, the cost price is Rs 100. 


ee 100, 81 405 
*. When the selling price is Rs.207,the cost price is Rs.4n xX 4 or Rs. a 


Again, when the cost price is Rs. 100, the selling price must be Rs. 125. 


te 405 ; : 125... 405 
. When thecost price is Rs. 16? the selling price must be Rs. 100 ae 6° 
Z202a¢ . 
er Rs; - oe i,e, Rs. 31-10-3. 


EXAMPLES. IV. 


1. If15 per cent. be lost by selling a horse for. £340, 
what must I have soid him for to gain 124 per cent. ? 


—— ee Oe 
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2. By selling. an article for 421, I lose 30 per cent. For 
what price must I have:sold it to gain 30 per cent.? 

3. A person by selling an article for Rs. 50, gains 25 per 
cent. What price must he put upon it so as to lose 10 % ? 


4, If by selling a house for Rs. 2,050, I gain 24 per cent., 
for what must I sell it so as to lose 8 per cent. ? 


EXAMPLE 5. If 35 per cent. be gained by selling sugar- 
candy at Rs. 270 a candy, how much per cent. will be gained 
or lost by selling it at Rs. 2a viss? 

When the selling price is Rs. 135, the cost price is Rs. 100. 
-. When the selling price is Rs. 270, the cost price is Rs. 209. 
The selling price of 1 candy at Rs. 2:a viss is Rs. 320. 
-. The gain on Rs. 200 is Rs. 120. 
’. The gain on Rs. 100 is Rs. 60. 
ao Lhe gain: per cent.:== 60, 


EXAMPLES. V. 


1. If 4 per cent. be gained by selling sugar at Rs. 26 per 
<wt., how much per cent. will be gained or lost by selling it 
at 4as. a lb. P 

2. By selling goods at £540 aton, 125% is gained; what 
will be gained or lost per cent. by selling them at 5s. a Ibs? 

3. If 5 per cent. is gained by selling goods at Rs. 42a 
maund, what per cent. will be gained by selling them at 2 as. 
3 p. per palam ? 


4, -If 20 per cent. is lost by selling a number of sheep at 
Rs: 50 a dozen, how much per cent. will be gained or Jost by 
selling them at Rs. 105 per score ? 


ons 


EXAMPLE 6. A farmer bought 24 sheep at Rs. 6 each and © 
sold 16 of them at Rs. 68 as. each; at what price must he 
sell each of the rest to gain 16§ per cent. on the whole ? 
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The cost price of 24 sheep at Rs. 6 each = Rs. 144. 
Since he wants to gain 163 per cent., what cost Rs. 100 must be 
sold for Rs. 1163. 


144 sy 1165 


-- What cost Rs. 144 must be sold for Rs. “100 


or Rs. 148. 


*. The selling price of 24 sheep is Rs. 168. 

But 16 sheep have been sold for Rs. 65 X 16 or Rs. 104. 
*. The remaining S sheep must be sold for Rs. 64. 
*. 1 sheep must be sold for Rs. 8. 


EXAMPLES. VI. 


1. A person bought 20 sheep at Rs. 8 each, and sold 12 
of them at Rs. 9 each; at what price must he sell each of 
the rest to gain 20 per cent. on the whole ? 


Ze A merchant bought 12 cwt. of tea at Rs. 42 per cwt., 
and sold 6 cwt. for Rs. 336; at what price per lb. must he sell 


the remainder, if he wants to gain 1141 per cent. on the 


whole ? 

3. A person bought.120 sheep for Rs. 540. The cost of 
feeding them for 3 months came to Rs. 60. He sold 80 of 
them for Rs. 400 ; what should he sell the remaining sheep 
at, so that he may gain 5 per cent. on the whole? 

4. A tradesman having goods worth £60 sold 4 of them 
ataloss of 5per cent. What must he sell the remainder 
for, so as to gain 25 per cent. on the whole? 


EXAMPLE 7. An article on being sold at a profit of 111 - 


per cent. yields 3 as. 9 p. more thanif it were sold at a loss 
‘of 74 per cent. Find its cost. 


When sold at 114 % profit, it is sold for ie or — of its cost price. 


100 ~ 80 
| er oe Say dain 
When sold at 7} % loss, itis sold for 100°. 40 of its cost price. 
The difference between the two selling prices is oe = or : f it 
e differ gp 80 ~ 40°" 16° its 
cost price. 
#, of the cost price = 3 as. 9p. 
The cost price <G as. 9p, K i ae Ree ae 





ee es ee 
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EXAMPLES. VII. 


1. An article when sold at a profit of 25 per cent. brings 
Rs. 9 more than when itis sold at aloss of 20 per cent. 
Find the cost price. 

2. A table when sold at a profit of 124 per cent. fetches 
Rs. 124 more than when it is sold at aloss of 124 per cent. 
Find its cost price. 

3. Find the cost price of a sheep which when sold ata 
loss of 63 per cent. gives 2s. 6d. less than when it is sold at 
a gain of 134 per cent. — 7 oa 

4. A house when sold at aloss of 11% per cent. fetches 
4#300-6-9 less than when sold ata gain of 18} per cent. 
Find the cost price. 


EXAMPLES. VIII. 


MISCELLANEOUS. 


) 1. Acontractor bought 250 sheep, and sold them for £532-5-10 

at a gain of 162 per cent. What was the cost price of each sheep? — 
2. Sold some goods for £5? 5s. losing there Dy 5 percent. How 
much did I buy them for? . 

J 3. The sales of a bookseller amount to Rs. 25,000; 4 of ine sales 
are made at a- profit of 25 per cent., 7; ata profit of 163 per cent., 
and the remainder ata loss of 25 percent. Find the cost of stock 
sold. : 

KH. At person got 123 per cent. profit by ae an article for 
sRS,-125. What did. it cost him ? 

V5. A merchant buys 180 kalams of paddy at Rs.32as.a ee 
45 per cent. of it is damaged, and he sells it at aloss of 6 per cent., 
the rest he sells at a profit of 25 per cent. What does he gain ? | 

6. Arice merchant buys 1,600 kalams of paddy at Rs. 3a kalam ; 
3°125 percent. is wasted. He sells 48. per cent. of the remainder at 
‘Rs. 48as.a kalam, 30 percent. atRs.28as. akalam and the rest 
at cost price. Does he gain or lose by the transaction ? 

7. Aman buying goods by means of false scales, defrauds to the 
extent of 15 per cent. in buying and 15 percent. in selling. Find 
dis whole gain per cent. Pee sg OF SANA 


® 
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8. A merchant buys two kinds of tea at 9s. 6d. and 6s. 4d. per Ib. 
respectively, and mixes them equally. What must be the selling 
price perlb. of the mixture that he may gain 15 percent. of the 
outlay ? 

9. By selling a horse for Rs. 570, a person loses 5 per cent. ; what 
would have been his loss or gain per cent. if he had sold the horse 
for Rs. 712 8 as. ? 

10. What is the cost price of a book which when sold at a profit 
of 243 per cent. fetches Re. 14 as. more than when it is sold ata loss 
of 153 per cent. ? 

11. A merchant bought 500 Ke. of sugar at 23d. per Kg. and sold 
eof it at 3d., + of it at 2¢d., andthe remainder @t2id, fiae 
his gain per cent. 

12.. Amerchant sells goods toa tradesman at a profit of 60 per 
cent.; but the man becoming aninsolvent pays only 2 as. in the 
rupee. How much per cent. does the merchant gain or lose ? 


ONE-HOUR PAPERS.—FOURTH SERIES. 


REVISION EXERCISES. 
te 


1. A bicyclist rode from A to B, a distance of 253 miles in 2 hrs. 
15 min. What was his average speed in feet per second to the nearest 
vie number ? 

' 2. Compare the size of acawni and anacre. A field is 209 yards 
long by 352 yards wide ; find its area in acres. 

#3. A gold mohur and a rupee each weighs 180 grains. Find the 
_number _ of rupees that a gold mohuris worth, the price of silver 
being 32d. per oz. troy, and the price of gold being worth £16-14- 6 
per Ib. troy. : 

J4. A country consists of two parts, one of which contains 26,865 
square miles, and hasa population of 160 tothe square mile ; the 
other contains 83,580 square miles and has a population of 123 to’ the 
square mile. Findthe average population per square mile for the 
whole country. ae 7 

5. In acertain school, containing 453 boys, there are 71 Brah- 
mans, 210 other Hindus, and 48 Muhammadans, and the rest are 
Christians. What percentage of the whole attendance do the Chris- 


tians form ? 





IL. pl 


1. Multiply Rs. 265-12-3 by 242, and divide the result by 73, 
using the most intelligent method. 





teh whos 4 ae 


—< > 


aed 
, aa 


a ee a 
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9. The number of acres in a district is 931,000. What is the 
area which represents this district on a map of India which is drawn 
to a scale of 1 inch to ‘10 miles. Answer to the nearest square inch. 

3 If 24 coolies raise an embankment 3 mile long, 4 yards broad 
and 53 feet high in 35 days of 12 hours each, in how many days of 9 
hours each will 150 coolies raise an embankment 3 mile long, 53 
yards broad and 4 ft. high? 

4. Aman travelled 72 miles in one day, half as many more on 
the second day, and as many miles on the third day as he had done 
on the two previous days taken together. What percentage of the 
whole journey did he travel on the second day? 

5. A journey of 132 miles can be performed either by river 
steamer or by train. The charge by steamer is at the rate of is. for 
20 miles, and by train at the rate of one penny per mile. I cannot 
afford to pay more than 8s. for the journey. What is the least 
distance which I must travel by steamer? 


Ill. 


1. The cost of bamboo tatty for enclosing a rectangular shed 22 
yards long and 17 yards wide is Rs. 40 at 62 sq. yards a rupee. If 
the sides are of uniform height, find the height. 


9. Acertain number. of men, women and boys can dig a tank 
40 feet long, 20 feet broad, and 8 feet deep in 6 days. How long will 
it take the same number of men, women and boys of twice the ability 
to dig a tank of the same length and breadth, but 12 feet deep a 

3, Aman owning in England a piece of land 550 yds. long and 
440 yds. wide, sells it at 425 an acre; and exchanging the sum for 
Indian money at Rs. 15 per pound buys land in India at Rs. 300. 
a cawnie. How many cawnies can he buy ? : 

4. A man borrows £1,358 13s. 4d. at 12} per cent. per annum. 
What sum will he have to pay back at the end of 33 years. 

5. Thirty per cent. of the inhabitants of a village are Brahmins ; 
half of the remainder are Sudras ; ;, one-fifth of the then remainder are 
Mahomedans; and the rest are Pariahs. If the number of Pariahs 
exceeds the number of Mahomedans by 420, wana is the Bee of 
the Sudras ? 


IV. 


al. Find what length of paper? of a yard wide will be required ’ 
to cover the walls of aroom, whose length is 27 ft. 5in., breadth = 
g4tt.-/ it. and-heig¢ht12:ft. 10. in: ? 


6 
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2. If 125 men can make an embankment 100 yards long, 20 ft. 
wide and 4 ft. high in 4 days working 12 hours a day, how many men 
must be employed to make an embankment’ 1,000 yards long, and 
16 ft. wide and 6 ft. high in 3 days, working 10 hours a day ? 


3. Divide £6,842-14-5 among A, B and C, so that A may have 
4568-14-4 more than B, and B may have 4721-18-2 more than C. 


4. A money-lender charges 4 pies interest on a rupee fora 
month. Find the rate per cent. he charges, and the interest he will 
receive on Rs. 250-5-4 for 2 years 3 months. 


5. The area of a river basin is 4,082 sq. miles and the annual 
rainfall 31 inches. The river discharges 220,000 c. ft. per minute. 
What percentage (to the nearest integer) of the rain that falls is 
discharged by the river ? 

wes 


1. One thousand men besieged in a town have provisions for 5 
weeks at the rate of 16 0z. a day for each man. How long will the 
provisions last, if they are reinforced by 500 additional men and the 
rate is reduced to 6% oz. a day for each man? 


“Je. The length and the breadth of a room are measured by 
means of a walking stick and are estimated at 15 ft. and 123 ft. In 
making the calculation it is assumed that the stick is 3 ft. long. 
The actual length is 2ft.9in. Find the errors in the measurements 
of the room and in the area to the nearest sq. ft. 


3. A railway return ticket costs Re. 110 as. a day; and the 
annual ticket Rs. 183.12 as. How many days in the year must a man 


travel to save money by taking an annual ticket instead of paying for 
each day ? 


4. In acertain year the national expenditure was £183,592,264. 
Of this the army cost £91,710,000, the navy 429,520,000, and the civil 
service £28,500,000. Express each of these as a percentage of the 
whole to the nearest integer. 7 


5. What sum will amount to £546 5s. in 3 years at 5 per cent. 
per annum simple interest. 


Vit . 
1. The population of the United Kingdom was 41,609,000 in 1891, 
and the national income derived from taxes on the sale of intoxicants 


was £31,428,000. Calculate to the nearest penny the average amount 
contributed per head in this way. 


2. Which goes the faster, a train travelling at 40 miles an hour 


or a steamer going at 33 knots? A knot is a speed of 6,080 ft. per 
hour. 
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3. A block of glass measures in inches 53% by 23 by ieee we 
material weighs 1°6 oz. per cubic inch. Find the weight of the block 
to the nearest ounce. | 


4. The members of a musical society have the option of paying 
either 5s, each time they attend a concert; or an annual subscription 
of one guinea and 2s.6d. each time they attend a concert. How 
many concerts must the latter class of members attend during a year, 
before they can gain any advantage over the former class ? 


5. Divide Rs. 3,580 among A, B, C and D, so that B- may get 
Rs. 20 more than A, C Rs. 40 more than A and B together, and D 
Rs. 80 less than B and C together. 


VII. 


1. The number of spectators at a football match was 15,568 ; 
the sum of 6d. was charged for admission, and 1,245 of the persons 
admitted paid in addition ls. each for grand stand tickets. The total 
receipts were £423-7-6. How many were admitted without tickets ? 

2. Assuming that the length of an iron rod in summer expands 
by gobo Of its length in winter, find the expansion from winter 
to summer of a bar equal in length to § of a mile. 

3. Aman sells a horse for Rs. 414 and loses 8 per cent. on what 
the horse cost him. What was the original cost ? 


4. 40 horses can plough a field in a certain number of days ; and 
36 horses require 1 day more. How long would one horse take to do 
thesame? _ 

5. A piece of cloth is measured with a yard measure which is 1 
jn. too short and appears to be 36 yards long. What is its true length? 


If the same piece of cloth covers the floor of a room 8 yds. 1 foot 
by 5 yds. 9 in., find its breadth. 


WIIl, 
1. Asum of money is divided among A, B and C; A gets one- 
seventh of the money, and B8 as. 9p. If B’s share is to C’s share as 
7 isto 5, find the amount received by each. 


2. A square courtyard 35 ft. in the side has to be paved with 
square tiles 8 in. inthe side. How many tiles will be used and what 
space will be left uncovered at the edges, if the tiles cannot be divided. 

3. What is the internal area in square inches of the cross section 
of a pipe which helds 3 c. ft. in 8 yds. of its length ? 3 

4. I£28 men working 9 hrs. a day can doa piece of work in 17 
days, find in what time 51 men working 7 hrs. a day can do a piece 
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of work twice as great, supposing 4 men of the second set to do as 
much work as 3 men of the first set. 

5. The manufacturer of an article makes a profit of 25 per cent., 
the wholesale dealer makes a profit of 20 per cent., and the retail 
dealer makes a profit of 12 per cent. What is the cost, to the manu- 
facturer, of an article which is retailed for Rs. 56. 


TX. 
1. Find the price of a steel casting weighing 103 tons 5 cwt. 
3 qrs. at £5-8-6 perton. If the steel weighs 488 lbs. per c. foot, 
what is the volume of the casting ? 


ee tte tin 


2. It was calculated that in boring a tunnel the rock yielded 1cm. 
of its substance to the drill per minute. The whole length of the tunnel 
is 19°'1 Km. How long would it have taken to bore the tunnel, if the 
work had been entirely uninterrupted? Answer tothe nearest tenth 
of a year. : 

3. Show that, in finding by Practice the price of a number of 
articles at 411-18-4 each or at £2-12-6 each, one line of multiplication 
and one line of division is sufficient. 

4: If 1 ec. ft. of water is equal.to.6°25.cals.. or 62°32] [bs., fu tae 
number of gals. and the weight of water in a cistern 4’ X23’ X3’. 

5. A dishonest tradesman uses two different stones for a maund 
weight, one for buying and the other for selling articles. He buys a 
quantity of ghee as 6 maunds and sells the same as 7 maunds. The 
stone with which he buys being 5 per cent. heavier than a true maund, 
find the true weight of the stone used by him in selling. 


XY 


1. How many bricks 9” XK 44” & 3” can be carried in a truck 
whose load is 5 tons? The bricks weigh 145 lbs. per c. foot. Answer 
to 2 significant figures. 

2. A certain stm of money put out at simple interest amounts 
in two years to 43,932-5-0 and to £44,119-10-0 in 4 years. Find the 
sum and the rate per cent. | 

3. By selling a horse for Rs. 888.4-0 a person lost 63 per cent.; 
how much per cent. would he have lost or gained, if he had sold the 
horse for Rs. 1,000-8-0 ? 

4. Anarmy of 2,000 men had provisions for 36 days, but after 
16 days it was reinforced, and the provisions were then exhausted in 
8 days. Required the number of men in the reinforcement. 

5. Twotrains start from A and travel towards B which is 200 miles 
from A, the one travels at 20 miles an hour and leaves A at 6.30 a.m., 
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and the other at 8a.m., and overtakes the former at C, 50 miles from 
B. Find the rate of the second train. 
a. 


ie? Bind: by Practice the weight of 272 rails each weighing 12 


maunds 6 viss 3% seers. 


2. Eighty men working 7 hours a day can do a piece of work in 
48 days ; 200 boys working 4 hours a day can do the same work in 


56 days. In how many hours will 6 men do the work done by 24. 


boys in 15 hours? 


3. If at simple interest Rs. 240 amount to Rs: 300 1m, -3.years:. 


in how many years will Rs. 400 amount to Rs. 600 at the same rate 


of interest ? 


4. In a mixture of oil and ghee, the ghee is 40 per cent. To 30 


maunds of this mixture a certain quantity of oil is added, and then 
the ghee is 33} per cent. How many maunds of oil were added ? 


5. There are two cogged wheels with 5 and 24 teeth respectively 


working into each other. If the first makes 16 complete revolutions. 


in 10 sec., how many revolutions will the second make in one minute ? 
pul: 


1. Find the weight to the nearest Kg. of an iron rod of square 


section 10 metres long and 2°3 cm. broad. One cubic centimetre of 
iron weighs 7°207 grams. 


. 2. A man bought a horse for 437 10s. and sold him so as to: 
gain 334 per cent. after allowing a discount of 10 per cent. on the. 


selling price. At what price was the horse sold ? 
8. The interest for 1 year on 43,060 after an income-tax at 6d.. 
per 4 is deducted from it amounts to 4999s. Find the rate.per cent. 
4, Acertain field could be reaped by 7 men in a certain time, 
and 5 boys could do as much as two men; find how many boys 


would be required in addition to 30 men for the reaping of a field of 


twice the size in a third part of the time. 

5. A sets out from a certain place and walks at the rate of 3% 
miles an hour. B follows on horseback 20 minutes later at the rate 
of 84 miles an hour; how soon will he overtake A? 


ALE: 


1. Find decimally the value of ‘275 of £13-2-6; and reduce 4s.. 


Yd. to the decimal of 41 by the shortest method possible. 


2. Find the cost of 239 cwt. 3 qrs. 8 lbs. at £7-2-4percwt. Also. 
express the result in rupees, annas and pies considering 41 as. 


equivalent, to Rs. 15. 


ae 
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3. A half-sovereign is made up of 14 gold and ,4, alloy. If the 


weight of gold in it is 56°5 ers., find the weight of the coin to 3 
decimal places, if the alloy is 73 as heavy as gold. 

4. If 80 Ke. of tea at 2°75 fr. the kilogram are mixed with 20 
Kg. at 9°5 fr., at what price per kilogram should the mixture be sold 
to gain 10 per cent. ? 

5. A cistern is constructed to hold 100 gals., and the base of the 
cistern is a square yard. What is the depth of the cistern to the 
heavestimen 6 iic.-ity =O eae: 

ay: 

1. Find the rent, to the nearest penny, ofa field containing 71 
ac. 1 ro. 15 po. at 42-12-6 an acre. 

2. Inacertain year, the total revenue was 4144,000,000, and the 
‘tax on tea produced £5,790,000. What percentage of the whole 
revenue to the nearest whole number was produced by the tea tax? 


3. A tradesman’s takings for a week are £25. What is his net. | 


profit, if he marks his goods 20 per cent. above cost price and pays 
for rent labour, etc., 10 per cent. of his takings? 

4, “A steel plate 2 m.-long, 1.m.°8:cm. broad and 2. ciaytiics 
weighs 339°3 Kg. How much more would it’ weigh, if it had been 
made 3 cm. broader and 2 mm. thicker. Answer to the nearest gram, 


5. In how many years will Rs. 503 double itself at 5 per cent. ? 
Verify your answer graphically. 


AV 


i. A motor-car was timed over a measured quarter mile, and the 
time given as 34sec. The error made in taking the time may have 
been 1 sec. Within what limits does the speed, in miles per hour, lie? 
2. The following statements contain obvious errors :— 
(1) (0°339697)2 es Tae 
2 
(2) oT Ak I == 2407. 
Bi. Kise, eee 
Give reasons to show that they are wrong. 


3. A beam having a square section is 9 ft. long and weighs 3% 
-cwt. A cubic foot of the substance of the beam weighs 32 lbs. 
What is the thickness of the beam ? 

4. Milk and water are mixed so that a gallon of the mixture 
-contains a quart of water. What percentage of the mixture is water ? 

5. The weight of 1c. in. of water is 253:17 grs. and that of 
1c. ing Of-air IS) gt; - Find * 3 places of decimals, how many 
-cubic inches of water are equal in weight to lc. ft. of air. 
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XVI. 


1. Asolid expands so that every linear measurement is increas- 
ed in the ratio of 1:0054: 1. In what ratio is the volume increased ? 


: 9 A mile=1°609 Km. Find (1) the relative error to one 
significant figure; (2) the percentage error to the nearest tenth, if 
we take a kilometre as ~ of a mile. 


8. ‘To calculate the circumference of a circle, from 33 of the 
diameter subtract one eight-hundredth part.’ Show that this rule is 
approximately correct ; and apply it to find the circumference of @ 
circle whose diameter is 0°05847”. 

4. On a certain map an area of 1,694 sq. mi. 1s represented by 
a rectangle 2°5 in. by 1*4in. On what scale is the map drawn? 


5. A sum of money amounts in 3 yrs. to Rs. 690 at 5 per cents 
What will be its amount in 5 yrs. ? , 


XVII. 


1. ‘To convert tons to kilograms, multiply the weight in tons: 
by 1,000 and add Ay of the product to the result.’ Find to the 
nearest kilogram the error in thus converting a weight of 533 tons.. 
A ton is 1016°05 Kg. 

2 Onaeertain map aroad 1,320 yds. long is represented bya 
length of 18$in. Determine the scale of the map. What area on. 
the map would represent an area of 75 Sq. mile? 

3. In a piece of fine linen there are 180 parallel threads to: 
the inch. What is the total length of thread used to make a 
square yard of such linen ? — 

4. I wish to ascertain how many sheets of paper there are in a. 
bundle of paper weighing 13 Ibs. I find. that. 20 sheets weigh: 
between 0°73 and 0°74 lb. Within what limits does the number of 
sheets in the bundle lie ? 


5. A house which costs Rs. 1,500 lets for Rs. 65 a year; the 
repairs, etc., cost 4 per cent. on the cost. What rate of interest does. 
it pay ? 


XVIII. 


1. A boy had to multiply £5°786495 by 317; but he disregarded 
all the figures in the multiplicand after the third decimal place. 
Find to the nearest farthing what the consequent error was. 

2. The adjacent sides of a rectangular are measured and found 
to contain 1:534 m. and 0°662 m. respectively; find the area. In — 
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each measurement there may be an error of 2 mm., what is the 
greatest possible error in the area of the rectangle as calculated 
from the above measurements ? 


3. ‘To calculate the diameter of a circle, from } of the circum- 
ference subtract one-hundredth and also one two-hundredth part.’ 
Show that this rule is approximately correct; and apply it to find 
the diaineter of a circle whose circumference is 382°7”. 

4. Asells an article to B at a profit of 20 per cent. B sells it 
to C at a profit of 5 per cent. If C pays 70s., what did it cost A to 
the nearest shilling ? 

5. The population of two towns are 107,509, and 189,160; their 
birth-rates per thousand are 27'9 and 25°7 respectively. Find to the 
same degree of exactness the brith-rate for the two towns together. 


AX. 


1. Give reasons to show that the following statements cannot 
‘be correct :— 


(1) 3:456 X 0°987 = 3°652......0..6. 
(2) 3:456 -+ 0-987 = 3°348......... 
4) xX 322 
ee on I ee 
ae oe 12°5 


2. Coal is sent to a railway station at zls. 10d. per ton ; and 
there is a futher charge for delivery of ls. per ton per mile. Find 
the cost of 6 tons 19 cwt. delivered at a place 3 miles distant from . 
the railway. 

3. In a school there are five classes; and the average number 
in each class is exactly 29. If the average for the Ist, 3rd and 5th 
classes is 30, find the total number of students in the 2nd and 4th 
-classes. What modification will your answer need, if the above 
average of 29 is true only to the nearest integer ? 

4, Six houses are sold for 42,500. They each let at 435 a 
year. Four of them are occupied the whole year; two of them are 
empty for a quarter.. The owner has to spend £60 a year on repairs 
during the year. What per cent. does he get on his money? 


5. In 1902 there were-- 
Primary Schools. England. Scotland. Ireland. 
No. on the registers 5,881,278 768,598 737,086 
Average attendance 4,890,237 646,501 487,098 
Express the attendance as a percentage of the number on the 
registers for each of the three countries, and also for the three 
countries together. Answer to the nearest integer. 
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XX. 

1. The revenue of India for the year 1903-4 was Rs. 1,145, 331,000. 
Express this in crores to one place of decimal, and in lakhs to the 
nearest ten lakhs. ¢ 

9 The district rate is 3s. 6d.'in the £ on the rateable value of a 
house, and the house-rent is § of the rateable value. What is the 
district rate on a house rented at £90. 

3. Standard gold consists of 11 parts o: pure gold to 1 part of 
alloy. If loz. Troy of standard gold is worth 43-17-1053, how many 
grains, to the nearest integer, of pure gold are there in a sovereign ? 
1 oz. Troy = 480 grains. 

4. ‘The surface of a sphere of radius r = 4 7 y* where 7 = 
314159, if m is taken instead to be equal to 3}, find roughly, in | 
square miles the difference that this will make in the calculated area 
‘in the earth’s surface, the earth being a sphere of 4,000 miles radius. 
: 5. A man borrows Rs. 250 for 9 months at 3 per cent. per 
annum, and by immediately lending it out at a higher rate of 
interest he makes a profit of Rs. 213as. What rate of interest does 
he charge? 


ANSWERS 


Examples. CHAPTER. 1. 
eet Se 7 os Z. 999,090. 3. 909,900. 4, 2,200,002. 
5. 90,090,009. 6. 800,080,080. 7. 300,003,003. 8. 8,008,018,018: 
Qeigis;0lo:2 10. 8,09,098. I}. 15,15,015. 12. 9,99,09,009. 
ic bes. 450,204 2s RS 3 5/ os 3. Rs. 41,325. 4. 178,750,000. 
iii. JI. Furn Rs. 3,250; Land Rs. 7,625 ; House Rs. 9,625 
Dg Ca OO ts 6 ae Ge 4, Coat Rs. 12 ; Waist-coat 


[Rs. 6; Trousers Rs. 18. 


ee ene 


Examples. CHAPTER II. 


i. 1.-5,625. 2. 12,876. 3. Rs. 2,26,600. 4. 3,097,600. 
ie AR sos5d) 2: Reit8,025. 3. 36yde! 4. 140,371. 
iii. 1. (1) 4,024,422. (2) 3,207,624. (3) 670,595. (4) 3,882,564. 
2. (1) 740249947815. (2) 813118878408. (3) 316849151416. 
(4) 1141920618282. 
3. (1) 4,307,040. (2) 33,573,330. (3) 54,687,807. (4) 59,200,080. 
4. (1) 596,725,248. (2) 1,308,380,360. (3) 2,023,238,610. 
(4) 196,265,225,592. | 


Examples. CHAPTER ATI. 


a6 345. 2s hey 3 91008 4. 2,547. 
§. (1) 5; 5. (2) Bic 20. (3) 33.17. (4) 2; 41. 
bo) G.. 7. (Dy ee, (3) 3; 43. (4) 2; 64. 
F.(1)78 = 28.0)” (QV. 66: 53. 3) De 1250 (4) 525 oa, 
$< (19 101 +.92.° (2) 83.3 72.13) 83. 75..* Seoa ae 
9. (1) 3,145; 73. - (2) 2,383; 31. (3) 15532 220, (4)-1,420) e8- 
ee P08 © 65, 22. a ES 3, a ee: 4. 2,593; 149. 
5. 5,399 ; 636. 6. 32,465 ; 836. 7. 15,564; 1,745. 8. 40,276 ; 750 
9. 789,075. 10. 307,021. 11. 786,250. 12. 7,089,764. 
OF 37. de 33 5, 5eo = 16. 6,956. 
eer 1 0843. Pe Ves 14 3. 2213? 4, 2X5172. 


5. 511 X31) 0, oe xO ee 8 
. 469=7 X67 ; 867==3X172; 1365=3X5X7XK13; 2127—=3X709. 
| [2197133 + 8172==32 >< 29112. 

O8PSC72- 22), BB! it 30s ee oe ee 
BR 3C72 2 35. 0 42 KAR KS eee ee i Se 
FOMAVE + 97. WO 27688 R88 SS 1G ew 2 eee 
3. 14. 2. 15,3. 16. 11. 
2 13; 5: 19. 3. 20. 3X7. 


— 
_—_ 


ae eG 


ae | 


vi. 


Vii. 


it. 


bebe 
jndeo 
pote 
e 


iv. 


i 
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1. A, 44,559 ; B, 43,311. Ze is. 4/ 61 s Rs; 52,8329, 

3. Rs. 34,735 ; Rs. 34,249. 4, 502,624 ; 497,376. 

1. 126. 2. 259. 3. 16.° 4, 312,500. 

}.. 20,237,225... 2. 344. 3. 336. 4, 24, 

'5. 840. 6. Rs. 550. 7 Rs... 536,925, 
8. In the Ist 304 ; in the second 436. 9. 63,779,352. 

10. 657083603757. Il. 108761733. 12. 987654319753086. 
13. 499,800. 14. 26 yrs. 15. 30 yrs. 

l@. 12,247. 17. Rs. 9,410. 18. 235,014. 

19.270 -7Uns. 20. 2:338-mi.; 1030-25. Ks. i174. 

22. Rs. 99,975. 23. 12 times. 24. 38 times. 25. 4 215% 


26. Rs. 540 Rs. 660. 27. Husband, 55 meas. ; wife, 29 meas. 
28. 20 yds. 29. 21. 30. 12 cows. 31. He copied 80, 976 for 89,076. 
32. He copied 598 for 578. Dome Ovens dt Ode 

34. Dividend, 167,594; quotient, 321. 35. Hy 5607-22708; 


“900-2057 Jor} 3684 ; 409. 377-2, ao: B, 90:5) C2008 


38. A, Rs. 42 000; B, 58,000.;, C,.. Rs: ag, 000. 39. 74. et Rs. 35.. 


: CHAPTER IV. 

. (1) 495152.  (2} 1682928. (3) 876970. (4) 1915453. 

; (1) 9003. (2) 18766. (3) 45428. (4) 40698. 

3. (1) 499428. (2) 55646. (3). 632111. (45 1562209, 

4. (1) Rs. 5,024-15-1. (2) Ks. 4,109-6-10. (3) Rs. 5,266-4-3, 
(4) Rs. 0,976-5-1 

5. (1) Re. 13,922-6-9. (2) Rs. 15,624-15-9. (3) Rs. 188-3-43, 
(4) Rs. 401-4-103. : 

6. (1) 14470-L1a. 6 p. (2) 18960+2 as. 8 p. (3) 21326+2as. 3p. 
(4) 44213+-10 p. 

(4) 252,765. (2) 91,845. (3) 358,075. (4) 688,196. 

oth) 152-005, (2) 258,865.25. (2) 329, 195. (4) 758,201. 

3. (1) 28,399. (2) 103,510. (3) 286,537. (4) 841,859. 

a> 11) 44,039. (2\.,.18,146. (3) 1.480 (4) 3,353. 

5. (1) 174. (2 43d Ae ay O11, (4) 257. 

6. (1) £416-13-3. (2) £841-19-9. (3) £81-0-44. (4) £527-12-82 

7. (1) 849. (2) 4,356. (3) 8,765 + 2s. 3d. (4) 16,175 + 1s, 2d, 

iE: RS. A. PR: II, hen SSCL: 

1. 9,891 14 3 1. 989 18 98 

2 Tea Gne 13-43 Z 6,091 7 13 

3. 9,002 4 8 3 10,664 16 53 

4, 14-GG2> 4:7 4 12,222 4 02 

5. 18,064 15 0 5. 10,389 15 73 

6 5,138 4 10 6. 1,37 13: 2-43 

7. 5 331° 132-38 7. 2,930 -2 11 

8. 9,603 13 0 8 5,340 8 64 

9. 2.052 1 0 9. 3.977 18 113 

6. 4051 § 3 10. 5,358.7 14 

I. Rs 6788°82 c. 2. Rs. 602°30 c. 3.. Rs. 9,214-7-3, 

4. Rs. 2,25,081-13-8. 5. 447-17-12. 6. £145-15-104. 


a. 
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7. Rs. 4,99,867-14-8. 8. Rs. 7,39,456-15-10. 9. £8,769-15-103. 
10. £23,456-15-102. 11. Rs. 1,112-1-4. 12. Lost £14,071-12-23. 


1. 5as. 4p. 2. £1,770-7-1%. 3. A has 13s. 7d. more. 4. 4£6-9-04. 


vi. 1. Rs. 828. 2. £7615s. 3. Rs.6,5246 as. 4. Rs. 6,33,254-2-3. 
5. Rs. 641-12-8. 6. £20-9-14. 7. Rs. 27-6 as. 8. 464-5-3., 
9. Rs. 216. 10. Rs. 600 10 as. HI. Rs. 1,817 10 as. 12. Rs. 3,308. 
vii. 1. (1) Rs. 690. 19c. Rem. 67 c. (2) Rs. 795. 17 c. Rem. 93 c. 
(3) Rs. 184693 c. ,, 2c. (4) Rs. 415°66'¢. 5, “ae 
2. £83-15-32. 3. £3-4-7. 4. 3 as. 5. £34-8-25. 
ia. Dod PRs i453 By 3. oa 20S. Bs 2h ee ee 
ies eh. OR, BOOS: 3. Sh 576. 4. 16 mds. 7 viss. 
Examples. CHAPTER NV. 
i. i OL we. 2. 294,065. 3. 5,769,900. 4. 685,014. 
5, 119 can. 5 mds. 3 srs 6. 109 can. 9 mds. 2srs. 4 pals. 
7. 351 can. 18 mds.2v.2 srs.7 pals. 8. 228can.5mds.2v.3srs. pal. 
it, 4. 62720. 2. 2194. a. ie2es. 4. 182420. 
5. 1 qr. 10 lbs. 4 oz. 8 drs. 6. 20 tons 17 cwt, 3-qrs.t Up. 
7. 20 tons 11 ewt. 1 qr. 11b. 14 oz. 8. 25 tons 7 ewt. 10 lbs. 2 oz. 
is. FT. 295. 2. 4937. 3.2. 4. 5,382. 5. LOSBS200) Ge oat 
7. Syrs.252 days 3hrs. 33 min.8. 18 yrs.2 days 19 hrs.13 m.20 sec. 
iv. 9. 190080 in. 10. 14580 ft. 1}. 59064 in. 12. 27024 ft, 
13. 78 mi. 7 fur. 68 yds. 2 ft. Sin. 14. 168 mi.6 fur. 3 yds. 2 ft. 
15. 37 mi. 37 yds. 2 ft. 2 in. 16. 8601 mi. 2 fur. 103 yds. 1 ft, 
Mur de bli eeoe 2, Lessesl. 3. 480262. 4. 3083371. 
5. 980 kal. 7 mar. 1 mea. 7 oll. 
Gar. par. mar. mea. ol. Gar. par. mar. mea. ol. 
6. 17 ou 3 _ hh of. 208 ABS. 0 7 6. 
8. 48 18 0 0 ts 
wi. OE. 78. 2. doe dn bes 4. 588. 
5. 1 bar. 64 gals. 6. 8 bar. 6 gals. 2 qts. 
7. 1,972 qrs. 5 bush. 2 pks; 8. 114 qrs. 5 bush. 2 pks. 
vii. 1. 7,128 sheets. 2. 27,096 sheets. 
3, 167 bales 5 reams i9 quires 12 sheets. 
4. 118 bales 3 reams 2 quires 2 sheets. 
viii. I.. Mds. viss. pals. tolas Mds. viss. pals. tolas. 
I. 06 6 12 ee 92 6 6 2 
3 ee. SB a 88 Z 33 0 
5. 71 2 7 s&s 3 18 1 
7. 61 3 29 2 2c 71 ¢ 8 0 
9: 56 2 45 2 10. 56 3 7 0 
Il. Tons. ewt. qrs. lbs. 0 Tons. cwt. qrs. lbs. oz, 


I 
3 


3 12 2 12 0 


I 

Ze 
2 3 1 18 8 2. 

0 4 72 5 ] 0 9 


2 ll 0 0 


Tons. cwt. qrs. lbs. oz. 


5. 
a 
9. 


ie, 


nek et 


‘200 


' 
¥ 
hee 
. 


Xil. 


e — 


‘ 


xly. 


= DONA RWN = RW = 


ed 


CD poem 
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Tons. cwt. qrs. lbs. oz. 


ivtkew cd 2 12 Oo ee ee Ses) ee 
we aes. ay 9g 8. Pi BA 52 Se 
17 ren B23 8 1 aS 4 10 
Mi. fur. yds. ft. in. Mee tair. yos.. at a: 
Bei wo 2D Be Tee 20s he 
19 — 584 2 10 Gop ie SD ABO PZ 1 
2 611; C.- 2 7-21 AGe ote AAS DTT 
oe A. LZ a Ae OTs eae, ee 


1419 can. 16 md. 5 v. 4 sr. 7 pals. 

4656 can. 15 md. 7v. 1sr. 2 pals. 

361 tons 17 cwt. 2 qr. 15 lbs. 

432 tons 7 ewt. 3 qr. 23 Ibs. 12 oz. 

7 ewt. 2 ar. 2 ibs. 12 oz. 13 dr. 6. 5 mi. 7 fur. 8 ch. 73 1. 
2pm 6a 8 ch. 757, 8. 268 mi. 5fur. 108 yds. 2 ft. 
326 gar. 77 par. 4 mar. 6 m. 7 oll. 

6843 gar. 13 par. 3 mar. 5 m. 6 oll. 

De-0a. 7 tea, 16 Gui, 227 sht.- G12)--85 ba. 7 rea.- 12 quis teehee: 


Can. mds. vis. srs. pals. Tons cwt. qrs. lbs.-oz. 
ae tee Ls Seed a Mh) poe he Ce ae. oe 
CIOS pies SS" SF (eo) fake eee ee 
Tons. cwt. qrs. lbs. oz. Ris far vas.) at aie 
Asses 8 2 oe 0 US Pie gi ete ae 
i ope to 2 S..0 De "20 a Oa ae 
Ret ee ee 20 15.155 22 AO? on ae 
Res) o Oe sa 20. -O 2) 00 <4 = OR =r ice 
Gar. par.mar.mes.oll. 


Pies Oaye.eins. Timid, 50 sec.- 210: :. 8926-2) (ok, 2) 
. §273wks. 6da. 14 hrs.4min.20sec. I]. 12430 kal. 8 4 4 
) 7 


12. 182768 kal. 11 6, 


pee 41. 4. fur. Ze 1 tai. 1166 yds-Z ft: 
we ani. L46°yds. 2 ft. 4,> 2 mi. 5 fur. 


. 54 tons 3 cwt. 2 qrs. 241bs. 9 oz. 2. 37 tons 3 cwt. 3 qrs. 20 lbs. 


202. Aled. 


.-2 ewt.:3°'qee. 21 Ibs. 4. 4 tons 5 cwt. 27 lbs. 1 oz. 10 dr. 


2tons4cwt.1lqr.21lbs. 6. 19 mds. 6 v. 4srs. 3 pals. 
11 can. 4 mds. 7 v. 31 pals. 8 6 par. 4 mar. 7 meas. 7 oll. 
9par.3mar.6meas.4oll. 10. 2 days 22 hrs. 7 min. 42 sec. 


.-3 yts. 230 days 20 hrs. 32 mia: 38sec. 12. 54 yds. 9 in. 
. 6 yds. 2. 4 yds. eee Vas. 2 {te Sin. A. YS fe 


ee 2. 20102. 5. 7040. 6. 5 
. 221760. 8. 1980. a 


Examples. CHAPTER V&% 


te 
ii. 
iii. 
iv. - 


Roe ete GD 


£5,986-0-8, 2. Rs. 12-4-4. 
Carriage Rs. 1,500; horse Rs. 300. 4. 865 lbs. 

11. 2. 140. . 135. 4. 106. 

16 ft. 6 in. 2 40-ft. B.A ES, See 
Rs. 9-6 as. 2. £120-6-3. 3. 2 pies. 4.% 3a. 
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Rs. 33-5-4. 2. 47-16-14. 3. Gain £17-13-4. 4, 6 as.7p. 


I. 
vi, Ls: Rex t-Gtas. 2. Bs.5S-Ran.-2. £47-0s. 4, £1-5-5. 
vii. te Rs. 7-Bias. 2. Rg. 6-Bas.. 2. Rs. 2h 4. Rs. 1-7-4. 
Wii. $6260, 2. 25s 3; 256. "97. 
pees age LOF Bt Yo: Bet 4,. Li, 
Examples. CRAPT ER VAT, 
Ko. oe; CS..me; Km .. m.,dim: cm, mime ~ fag. ch, links: 
eer G87 - BO > 2) 2. RO al 4 oS Be ae 
oe 6 95) 16 Bias BO Gi oS. - e 
o GOES 0 2 ale. "Oe, Maa RO ER a ad 


I 
4 
7 
9 
13. 
17 
18 


» Rsw126.. Fe. Rs. 364-625. Mk. Rs: 5210°96, 12. ts, 295°33% 


4£864°525. 14. 3559°6725 cwt. 15. 253°86 ft. 16. 63°886 tons. 


. (1) 189°925. (2) 9497025. (3) 565°9508. (4) 863-0507. 


(1) 3207907. (2) 909°08734 (3) 1993°9954. 

(4) 135:9799. (5) 1398°63902. (6) 1020°7404. 

(7). 8440745. (8) 3535-9475. 

M. dm.cm./mam, Gade. eas. Fur. ch. links 


Tes che Be es eS tO Bt de. ©. be AP ree 
Mah plttey de Phi a Oty Se, ee 9, Oban Foe 
Gene i HO do Oe OSB ey, 

Ge 3h Be OM io BS Oe a ee ee 
Ee ee a ae 
43. (1) 7°419. (2). 224-6030. (38), 75 21 (4) 126°549322. 
FA (1) 16°S88285. (2) 124685. (3). 224:2935679. (aa Se 
1. (by 2° 2086: (2)'O 2788. (SB) G2*ags (4) 4°21798 
ia. 1..274-9880. 2. 103°2816. 3. 8°1985 4, 2°24047,. 
5. 1949°578. 6. 30°91356. 7. 0°97696. 8. 0°4587. 

Examples. CHAPTER, LX. 

-G. dg. ce. mg. grams. M. dm. cm. mm. metres, 

i by ite. 2 tee 4, 2p O85 Or- 2 s=-22°DB2: 
2.71 2) 5) Gis aes 5,46) a6. a2 4 = 48°624. 
3,80 LL: 9 Pe= SG i0n. Oy SO I 7. aie Ba 
1.61 fer: 3:ch. 764; == 68376 tur, S88, fnr, 7447 = oe 074 fur. 

ii. *) 68°95 > 96 53 3 S5 nO 2 PIG yds. 

f Tee. 254-5 3257 753° fi oa ee Oo 

do. Coes 18; fool: S00ks ees, Seay oF 

4, 100°0625 ; 160°1; 8005 ; 12007°5 tons. 

5. 1383°36 ; 1844°48 ; 16139°2 ; 207504. 

6. 763°343 ; 981°441 ; 6542°94 ; 872392. 

7. 336°4734 ; 494°7101 ; 1803°945 ; 39255 23. 
8. 594°579 ; 792°772 ; 6936°755 ; 89186°85, 

ii; . bly. 2744, (2)> 5°047. (Ban Oi fees (4) 147°343. 
Da. Weta CLO ry ks Oe (2). Add. (3) 118. (4) 38030, 
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3. (4) 0°02958. (2) 0°0435. (3) 0°81606. (4) 0:697292. 
4. (1) 0°00018. (2) 25543°69. (3) 21941289°736.(4) 107477°37. 
iv. I. (1) 2380025. (2) 02412. (3) 58°59375. (4) 47°680272. 
(5) -007245.. (6) 1°7592. (7) 010765. (8) 82°383276. 
2. (1) 57-4294. (2) *8336818. (3) 188°22713. (4) °015625. 
3. (a) 425°083606.(6) °017567224.(c) 1000°2340881. (d) 1:2307809. 
4. (a) 00112896; 11-2896. (6) 3254°76. (c) 2°368125. 
(d) -00062625. 
5... (1) 1396°367424. -¢2); 5457:519625.. (3) 39124:217375. 
(4) 16915218263. 
Examples. CHAPTER X. 

i. 1.-£1:493; 3°233m. 2. Rs. 10°157; 4°601 gs. 3. 10°712 ; 5°356. 
4, 002403; 0°00801;. 5. 06255. 6. °0°1375. 7. 0°1907125. 
$.-26:55.. 9. 2:18. — 10...0°00038:41. 0°0053. 12. 0°5075 ; 

; [0°03625 ; 0°126875. 

fi 1,.23° 08105, 2. 4°0034. 3. 7°0004. 0239: 

5. 0'969. 6. 0°00003009. 7. ‘8°093. 8. 0°07003. 
lii. 1. 0°0000528. 2. 0°0000609. 3. 0°000239. 4, 0°000321. 
5. 0°026375. 6. 0°0002525. 7. 0°0006475. 8. 0°000067625. 
9. 22°28125..- 10: 0°15625. H1...59° 9125. 12. 375° 31168. 
by. 4..91:7: 2. 4914-01. Bin. 4, 5°28; Bees: 
6. 793°47. 7. 70°031. 8. 60°56. 
Vv. 1. 0°21; 2. O°0072. 3. 0°168. 4. 0°97. 
~ 5. 793°47. 6. 0°32. 7. 0°0031. 8. 5700. 
vi. 4. 1679. 2 57: 3. 7853. 4, 32. 
5. 576. 6. 6056. 7. 543. 8. 9487096. 
Vii. ~ 7.3290. 2. 73730. 3. 22500. 4. 30700. 
5. 570000. 6. 700316. 7. 29900. 0. SOguN. 
wii, 1. 3°74. Lea lO/12. aol Os 4, 67°36. 
a ee soca... 0, 1°6, é.. 0°3S1472. 8. 1°25. 
mx. 41,.1 2827. " 2. 0°0001. 3. 0°7193. 4. 0°0003. 
5. 10°5138, 6. 12°1760. ih. 2°6116. 8. 12644-0425. 
ms 8i52. 2.4, Ba. 223. A223 8. 0°12. 
6. 2°301. Da 3d. Bu 1395. 9. 1°36: 10. 15:3. 
Fi20°5. {2. 0°97. 13. 0°0525. 14, 0°4464. . 15. 4°75. 
16. 0°05. 
Examples. CHAPTER XI. 
i. I. 989°628¢. 2. 1320°048 p. 3. 1070°592 pals. 4. 5215-2 f. 
5. 5842-7432 lbs. 6. 2685°76 yds. 7. 308262°24 sec. 8. 1320 oll. 
a As 6 8. Daxl (S00. 3. Rs. 2-5 as. 
4. £3-2-9. 5. £14-3-9. 6. 3 tons 16 cwt. 2 qrs. 
7. 6 days 3 hrs. 25 min. 12 sec. 8. 8 gar. 30 par. 
iii. 4, 18 cwt. 3 qrs: 19 lbs. 11 oz. 6°272 drs. 2. 10 srs. 7 pals. 14 tol. 
3. 16 mds. 5 v. 1°76 pals. 4. Rs. 131 4 as. 
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5. 223 mi. Sfur.44 yds. 6. Rs. 17-5-6. 7. Rs. 50S as. 
8. 7 mds. 17 pal. 1} tol. . 
iv. I. Rs. 64°296875. 2. 6°25 m 3. 0°009375 days, 
4. 0°009375 tons. 5. Rs. 180. ‘015625. 6. 36°65 can. 
7. 15°640625 mi. 8. £4°565625. 
WW. 9d. Rev S'71675. «2. £IOGS75. 3. £4°78125. 4. £1°615625. 
5. Rs. 3°46875. 6. 6°09375 tons. 7. 10°33125 mi. 8. 5°196875 mi. 
vi. I. £1-3-5}. 2. Rs. 2-15-6. 3. Rs. 413-12-10. 4. Rs. 410-6-6. 
§. £34-5-21. 6. Rs. 164 15 as. 7. 1 ton 5 ewt. 2 qrs. 17°16 Ibs. 
8. The 2nd by 0°01 of a rupee. 
vii. 1. 3d. 2. £41-11-7}. 3. Rs. 3-8-5}. 4. £2-5-9§. 
5. £5-12-43. 6. Rs. 54-2-6. 7. Rs. 6-14-43. 8. Rs. 11-7-8, 
Exainples. CHAPTER XII. 
Value. Value. Mi. fur. ch. yds. ft. ing 
i. I. (1) Rs. 6-9-3. 2. (1) £87-13-5. 3. (1) 8644 2 5 14 2 If 
(2) Rs. 65-12-6. (2) &8-15-4 (2) 8 § 1 J8.:6 a 
(3) Rs. 0-10-6 (3) £876-14-0. (3) 0 6 9 20 0 4 
(4) Rs. 657-3-2. (4) £0-17-6 (4) 00018 0 & 
ii. I. Rs. 771900. 2. £1513000 3. 151°355 o..> ISPSSRe 
4. 34:05 and ao 
iii. 1 15°809m. 2. 71°690 go. 3. 470°564; 470°562. 4. 3°87 and 3°89. 
iv. 1. (1) 5130500. ae 6916000. (3) 228000000. (4) 43 millions, 
2. (1) 164°75. (2) 0-04. (3) 685°22. (4) 3°16. 
3. (1) 1059. (2) 4464. (SH 275. (4) 398001. 
4. (1) 0°002873. (2) 0-0001445. (3) 277°3. (4) 2-888. 
5. 24855 miles ; 0°063 mile to 3 places. 6. 11895 million frances. 
7. 46°18 miles. 8. + 0°0125 gram. 
9. 2°864632 Km. to the nearest mm. 10. 17°2 lbs. to the neares 
[ 10th. 
11. 62°445 ft. to the nearest 1000th. 12. 70351 to the nearest ounce. 
woods (19-3674. (2) 53°02. (3) 22°59. (4) 94°63. 
a tl) ES. (2) 4181. (3) 2°178, (4) 11-11. 
3. (1) 3098 (2) 1:185. (3) 14°249. (4) 53:2042. 
4. 7958 miles. 5. 28°57 m. 6. 4:19 cm.:—O°Smm. 7. 4:2; 160. 
Exaniples. CHAPTER NIII. 
i. I. Rs. 14-3-4. 2. 84-4. 3. (1) 66°85. (2) 60°92. (3) 50°75. (4) 65°68 
4. James 15°10, Dharma 16°25, Doss 31°91, Chelliah 17°51. 
5. Rs. 1118511 13 as. ; Rs. 37077 11 as. 10 p. 
6. 29°715; 0°030—; 0°045 + ; O-041+4-. 
7. 1619565 to the nearest integer. 8. Gas. 1] p. 9. FS, 
10. 11 st.0°75 + ‘05 lbs. Il. 0°026-+ . 12. Rs. 5591541 6 as. 5 p. 
ii; i. 15 years. 2. Rs. 27 as. 7 p. to the nearest pie. 
3. 440. 4; 18°25. 
i: 5 he Ss 2. 44. 3. 220. 4. 22°S. 
iv 1. 30°Sin. 2. 11 st. 8 oz. 3 £103-6-8. 4. 72°1. 


=<? 
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One-Hour Papers : First Series. 


4. 1. Rs. 46 as. 2. 65. 3. £127-4-14. 4. 0°31875 tons. 5. 4’5 litres. 
fi. 1. 20. 2. Rs. 614 as. 3. 790. 4, 44°56 gz. 5. Rs. 750 
fii 1.17s.4d.- 2.27 mi. 3. Bl min. 15°5sec. 4. £ 9-11-02. 
5. 2 yds. 1 ft. 10° in. 
iv. 1. £127-3-9. 2. Rs. 1-8-1. 3. 7 yds. 1 ft. 7in 4. 63°36in 5. 3s. 1d- 
y. I. £66-12-44. 2.16. 3. £0048-18-64. 4.43402. 5. 9 cm. 
wi. 1. 31. 2. 165. 3. 251540°02. 4. 204m. 5. 3069 ft. ; 935°4 m, 
wie 61. Y. bi 3. 3. 1-8 in. 4. 5s. 44d. 5. 11303 yds. 
viii. 1.215. 2. Rs 3,828. 3. 15°063 Km. 4. Rs. 111-5-2. 
§. 1567°3 lb. 720 Kg. 
ix. 1. L1-5-6. 2. 2. 3. 0157. 4. 0°08 in. ; 195 in. 5. 2-041 mm. 
Sx, 1. £2142-5-4. 2. 11°743. 3. 5149; 9048375. 4. £18-1-8%. 5. 364 in. 
xi. 1. Rs. 9-6 as. 2. 725; 0111 in. 3. 47334, 4. 0°03; td. 5.6955 mi. . 
xii, 1. 0°3575m.;1 4 ‘0005 m. 2. 0 000315. 3. 43. 
4. 4°28; 0004 ; 0093; 6 as. 4p. §, 7°23 ft. Ibs. 
. Examples. CHAPTER XIV. 
ta as 190. t. 160. By D3- 4. 13 
5. 9. 6. 434. 9. 257: 8. 303. 
06 X 3. 10.5X3X7.N.3X3X11. 12.3K 2X 2. 
. «aoiis. cee 3. 285714. 4. 2. §. 251. &. SZ 
: 7. 69. 8. 23. 9, 19. ig. 4. 11. 142857. 12. 76923. 
meee fay CU. 8. 44d 4 8. S23. 69 87 8D. 
ane at. 74.- oe oi, a. 117. 4. 36. ie 1s F 6. 2003. 
7S 8. 442. 
v. I. lan. lp. Z.. 1s. 3A. 3. Rs. 1-13-1. 4. 15s. 4d. 
§. 1 pal. 6. 3 sec. 7. Rs. 5-6-3. S. is:'70- 
vi. I. 11 in. Zz £1-3-. 3. 4 as. 
4. Rs. 28 as.; 11, 17 and 30 sheep respectively. 
vii. 1.124. 2. Re 1ll4as. 3. 46;509. 4.1 pal. 5.8cm. 6. 3/9. 
7. Rs. 412 as. 8. 3 ft. square. 
9. Every fifth division of the former corresponds to the fourth 
in the latter. 16. 41; Rs. 85 as. 1t.. 5 Koo = 15 es; 
12. & Doll. = £7. 
Examples. CHAPTER XV. % 
i, 1. 1008. 2.4752. 3. 8316. 4. 20064. 5. 1076400. 6. 78540. 7% 
7. 2465. & 25410. ‘ Mg 
Hen 1nopn- Z. SA0. 3. 52360. 4.31530. 5. 7200. 6. 1008. : 
| 7. 120120. $8. 10080. 9. 16800. 10.720. II. 1080. 12. 964. 
fii. 1. 408672. 2. 848102. 3. 13440. 4. 4777644. 
5. 584598. 6. 3946110. 7. 4324320. 8. 255255. 
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oi F200; 2. Rs. 1,400. S470; 4, 14549535. 
Zoe2; 6. 247. 2 O0o. 85 93. 

“RS, 16e 10. 499. It. “890. BARS. 3, S89: 

- Rs. 4-9-4. 2, £12-13-9. 8. 42 mds. - > 47 Reise, 
- £9-18-4. 6. 26 yds..9 im. 7. 7 .cwh. 2.9Ts. — 8. Rs. oor 

- Rs. 1,878-3-as. 2. Rs. 1-103. 3. 205 tons l3owt. 1 gr. 1/7 le: 
. 40 yds. 2 ft..6 in. 

POS .. 2. J hr. 24 min. ; 630, 504, 420, 360, 315, 280. 
pe yds Ptt6-te, a. ZO dee tt 5. 3,600. 

«1958 mi. $1353 Knots.;.2508 Kins 7.78s. 127-0 as. 78. as oo 
woe 10. 494. Il. Rs. 1,440. 12. Least sum Rs. 596. 
Largest sum Rs. 996. 


vi. 


Vil. 


OS SB We Res NS eet 


er ee 


Examples. CHAPTER, AAs 


incl. 7 as-4 py, Des OS ee, 3. 18s. 43d. #e AKS 2 Seas: 
5. 13 as. 13 p: 65 Gh-7/ Ibs: 7. 20 lbs. 4 oz. 12% drs. 
8,2 fur, / po. 1 yd. 1 foot Gin: 9. Rs. 153 as. 9p. 
10.-Rs.-80 Stas 4p. U.oRs. 51 11 as. a po 123-265 los 72; 
13. £106 17s. 4d. 14.6 tons 1 cwt. liqr. 93 Ibs. 
15. 4105s. 5d. 16. 2 ewt. 21 lbs; 

eect ss Pete On. Os, 2iCWibe - 4. NOS. OZ aS 20. ne 

« 2685 0, 8. 4 mi. 7 fur. 143 yds..0 ft. 7# in. 


iii. a (2) SP2, 992 2375 
( 


—* 
pa 
= 
( we) 
D tal 
Re) 

& 

RY 
o> 

{ 


-_ 
Q 

So 

a 

aot 
See ‘ 
ayo 

| -" 
a 

OS 


So bY? 7S oo bee? 


ow ~ mt = 

a 

See - 
~~ 
‘op 
nN 
| 
act 

cola OO 


t 
— 
q 

| 

1 
So Wu 
ole 
olen 


Cie HH 
Dan a” ojo | 
— 
= 
— 
RR 
nS 
wis 


— 
—— 
oo HL 
2 elo wl 
e 


CN ON 
o 
— 
—~ wl 
a? oy 
— 
| 
s rol 
oy 
DO 
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y 
eS 
| 
| 
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HA oie 

On Hin *; 
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to 

oe 
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aS 


» £823-17-3. 4. Rs. 653-2-3. 
14 tons 4 cwt. 3 qrs. 13 lbs. 
3216 oe 13 brs. 6 min. 40 sec. 8. 63 can. 11 ee rg pals. 

Gare 2) at ae 

(5) 482912. (6) @Mne3, (7) 24 

‘18237. 2. 1948§. 
243-2 es 6. 39957 


Rs. 934- 0- 5: 


oman 
eS 


vi. 


NT Oot alan ole 
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| 140, 105, 84, 70, 60 2 297, 352, 396, 432, 462 
Vil. 420 : 792 : 
3 105, 108, 110, 72 4 63, 88, 102, 76 5 7,6, 6 
eet ee ot) : ; 144 a Cs 
6 48, 55, 45 ; 17 Se 8 36, 36, 35 
oe Oy eee ey ; 60 sk 
te Py SS a8. (Oy ake 4). 
Z. (a) a0) $y ze we ii, {=> a 43. (c) 36: is) +55 AG. (d) 2, 
Le 26 O5S 
8») O91) 12° 
3. (a) 4H, 2a» ts Ts (0) oo Gor 45) eo: (Cc) +3) ae 36s 35 
(8) 13, 7 igo) or 38) bs 
4. (1) 24 is the greatest ; 7g is the least. 
(2) eos a ; oo 9 
(3) a i) ) ir a) 
(4) $ ) ’ fs 33 
eer eee. Bee. ks oi. 5. St. 6.3%. 7. Ae. eo 
xii, $e. 2. pes pogo eee. 4.1A4°.. 3: sh00- 6. 35° 
7. 30438. 8. 10542 9. 803,. 10. <5. HM. “34. 12. 193% - 
Kit. -£: -079375~ 0:3475 : 0265625 - 070078125. 
2. 01179875; 0°21875 ; 0: 218 75; 0°0390625. 
$0°2375-5 0! 048828125 : 0° 0075264 : 1:9287109375. 
hom pay 0: 27-5 O74: 3 37 (each correct to two places). 
Examples. CHAPTER XVII. 
ie dodaci, 5). 2. Rs. 123.53. 4144. 4. £12;. 5. R. gy. 6. 4422. 
7. $38 mi. 8 Zast. 9. 2h. NO. 2696, en 24758. 12. 392. 
13. 33%. 14. 2427. 15. 235,. 16.1643. 17. 53;. 18. AG. 
19, 202, 20. #5;. Boe 27008227 23.258 2k 28. 
Hi. hehe: 2. sige 3. 16;%. 4. 2288. 5. 317%. 6. SG. 7. oF. 
Bode. 9 105°6555.. 10... 30°2825. Il. 28. 2. 10°00325. 
iii £3 te. 2. fy 3.1 — 4. 1632. 5. 4282. 6. 1p$5. 7. 1244. 8. 38. 
ive -& Rs. 3-5-2.-2.: 4 3- wee 185 yds. 1ft...45 S00'e..-92'die wice. 
‘ ~ mg. 5. a 6. 3 Bic 7. ty. ° 4d. 
. 9. The former by 4% 10. §2,. 11. & 12. 3832. 
Examples. CHAPTER XVIII. 
i. 1. (1) 1084 (2) 12%8 (3) 1725. (4) 2738 
2. (1) 45. (2) She (3) 75. (4) 88. 
Sel.) 144 (2) 177; (3) 2s: (4) 283. 
#41) 9% (2) 143 (3) 193. (4) 432. 
steeds: £1) Ose. (2) 85. (3) 1593. (4) 170. 
he (4) Poe. (2). 1323 (3) 2383. (4) 318. 
3. 1346.5. 4. 10297; 3 5. 45072. 6. 4202424 
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ii, 1. (2) xy. (2) Ay. (3) xBy. (4) gh 
2. (1) §. (2) §. (3) 4. (4) yy. 
SBA. C8) at. (3) 1. (4) % . 
4. (1) 4. (2). $42" (3) 14g. (4) 142. 
iv. TL. dyQ. 2. R80. 3. B88. 4. Aber. 5. gg. 6. gy. 7. $. 8. ae 
v. I ld 2. O88. 3. 168. 4.583. 5. 2a. 6.93. 7. 77, 6 Sam 
vi. 1. 223. 2. 1532. 3. 63. 4. yy. 5. wi. 6. 2. . 
7. 100. 8& ly. 9. Sas. 1 p. 10. 7 mds. 3 viss. 9 pals. % tolas 
II. £2-13-9. 12. £1-3-2. ; 
Vil. I. Rs. 36-9-4. 2. Rs. 9-6-6. 3. 12s. 4d. nearly. 4. £48-2-0, 
5. Rs. 4 6. Rs. 1,600-1-4. 7.4 miles. 8. Rs. 60. 
9. (1) li. (2) 1. (3) 14. (4) #. 
10. (1) 81. (2) 3%. (3) 428 (4) 16. 
villi. I. das. 6p. to the nearest pie. 2. 2 can. 15 mds. 7 viss 3 tolas 7 
to the nearest tola. 3. 4s. 4. Rs. $2-10-8. 
ix, f. 1yy. 2. 448. 3. 258. 4.60. 5. SSR. 6. 7.1.78. @ 
x. I. 8S hrs. 20 min. 2. Shrs. 3. Rs. 60. 4. 105. 
G.C.M. 5. dy. 6. iy. 7. py. 8. ety: 
L.C.M. 5. 504. 6. 2434 7, 3988, 8, S21g61, 
: Examples. CHAPTER XIX, 
re Bes. RGIS. 2. *035. 3. *‘Q0091875. 4.303, 
5. *096. 6. *00084375. 7. °57. 8. °375. 
I. ki gts. 2. thy: 3. 3. 4. $3. 
Til. -.¥,.*3047 2. °1223 3. °03671875. 4. “3489. 
af ete £0. 2. “33 3. *2265625. 4. 
iti, 1.3 2. $.» 3. 4. 4.38. 5. 0°225. 6: 0°6875. 
7. 0°2875. 8. 0°00125. 9. 24, 10.2%. Jk g. 12. &. 
iv. |. gshao 2. gshev- 3. ysley: f. oss. 5 reetroo 
6. gsdoo 7. 7°04 yds. 8. 1 ft. 6 in. 9. 1} miles nearly, 
10. 60 chains. Il. 9} miles nearly. 12. 50cm. | 
4 ¥, ds Sak 2. °619. 3. °761. 4. *805. 5. *683. ° 6. ‘877g 
* 7. 1°579. 8. 2°541 = 2°540625. 9. 5°584 = 5°584375, 
10. 15°481 = 15°48125. 11. 29°199. 12. 76°994 = 76°9937S.. 
a Rs Fano CR Be “339; 3. *297. 4. °479. . 
5. °615. 6. “682. 7. 1°422. B.3'354.: 
9. 9°833. 10. 6°911. Hl. 13°927. 12. 15°995. 


— 
_— 
* 


6. Jas. Sp. 


10. Rs. 8-12- 


re 


7. Rs. 1-7-5. 
3. Il. Rs. 10-13-5. 


° ry 


l. l4as. 2.5 as. 9p. 3. 7as.7p. 4. 9as.7 p. 5. 12 as. 68 
8. Rs. 3-12-0. 
12. Rs. 13-15-7. 


9. 


Rs. 5-5-1. 





* 
F, 
* 
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Examples. CHAPTER XX. 
S j. §.6pies. 2. 66 ft. 3.21. 4. Rs. 2-3-0. 5. 16. 6. Rs. 4-2-0. 
7. Rs. 10-2-8. §. 85 Ke. 9. 182 inches. 10. 72 miles. 
11. 961m.° 12. 28Km. 13. 1527-27..Kg. 14. 4°57. . litres. 
iy 77 it. 5 17'S. 16. Rs. 72- 6-0: Rs. 54-4-6. ‘ 
17. Rs. 1,856-10-8. . 7Z5 wi. 19. Rs. 4,200. 20. 15s. 


ii. 1. 3 brs. - 2 hrs. 2. 58 men. 3. 9 days. 4. (1) 25 days ; (2) 10 days. 


§. 8% brs. 6. Rs. 9-13-56. 7. Sooner by Uyrs. 8. 9 min. 
fii. 1. 1000; 206; 250. 2. 315 ; 70, 63, 15. 3. 972. 4. £8,000. 
mm 4.4 2. A, Rs. 25,000 ; B, Rs. 45,000. 

3. Rs. 185-10-8. 4, 8as.4p. 

v. 1. £307 ; £230-5-0 ; £76-15-0. 

2. Rs. 10, 000 ; sons Rs. 3,750 each ; widow Rs. 2,500. 

3. Rs. 50,000 ; daughters Rs. 16,000 each ; son Rs. 18,000. 

4. Rs. 4,200. 

vi. 1. 32 lakhs. 2. 300 gals. 3. Rs. 120. 4, 8725 yds. 
§. Rs. 1,728. 6. 63 votes. 7. Rs. 60,000. 8. 569°68125 ac. 
Ezamples. CHAPTER XXI. 


i. 1. Rs. 1,947-14-8. 2. Rs. 286-7-4; Rs. 4,960. 3. 6p. 4. 34d. 


’ i 1. Rs.1,140. 2. Rs. 138 nearly. 3. £9,375. 4. 2934 lakhs. 
§. Rs. 1,152. 6. Rs. 6,875. 7. Rs. 10,800. 8. £3,375. 
ifi. 1. Rs. 30,000. 2. £1,666-13-4. 3. Rs. 5,888. 4. Rs. 1,086. 
jy. 1. 7d. 2. £540. 3. Rs. 11,687-8-0. 4. £250. 
- 5. 5d. 6. 4 p. 7. £500. 8. Rs. 1,440. 
9. Rs. 1,440. 10. £960. il. £2,686-13-4. 12. £500. 


so 


One-Hour Papers: Second Series 
i. 1.2° XK 3X 11 X 31; 31 K 32 X 33. 2. 462%; oe 4-113 nearly. 
3 


3. 123 mi. 4. Rs. 979-2-8. . Rs. 3-12-8. 
ii. 1. 10°81 gals 2. 5 hrs. 373 min. 3. sighs Rs. 4,950. 
4. 308. 5. 24: 45. 
iii. 1. 04g. 2. £1469 8.6 c. 5 mi. = £146-19-34. 
. 3. 2670. 4, 3 5. 100 ft. 
pepe FC S90 7s 284 Ss OF XS MT pe: : HL CBee 
24% 5;L.CM.=2 XK 3 X 5? X7X 112. 2. 22125. 3. 
. 4. Rs. 625 5. A, 20; B, 30 days. 
v. 1. 27 ft.6in.; 10; 11. 2. £37-10-0. 3. £125. 4. 2. 5. 81 days. 
vi. 1. £47-%. 2. 19 mi. go a5. 4, 256, 5. 160. 
vii. 1. 36% ft. ; 2°27. 2. 288;432. 3. Rs. 1-0-8. 4. 150 tons. 5. 52. 
viii. 1. 82. 2.31mi. 3. Rs. 6-9-0. 4. 26°49 sec. : 


21 yds. 2 ft. 98 in. 


ANSWERS. 


tae 1. 7922 mi. 2. 45 gals. 3. £23-15-0. 4. 10°03125 yrs. 
bei AO LAs eel tes 
x. 1. According to the rule 2'205lbs. =i Kg. 2a. 2. £10-15-03. 
oy 0. €.332, S126 + SG F¥e + Be. 
ioe s. O'O01. 2. 1:25 Km.+ 0507. 3. Rs. d-10-1) @y Sr eae ee 
xi. 1. £75-7-92. Zz. Rs, 214% 3. Rs. 3000. .4,.10 toe ia, 
| 5. 2 tons 4 cwt. 104 lbs. 
xs. 1. Rs. 129-8-0 ; 3 cwt. OF lbs. 2. 102 millions. a ATE: 
4. A, 4 more. 5. 6 39200. 
xiv. i. At the end of 5 years. 2. Debts, £15,000 ; assets, 45,000. 
3. Rs. 9,000. A, Sir D: 51 miles. 
sy, oh: 490%. Poe 3« O°4. 4, Re. 54,000, 5. 564 ; 560. 
“xamples. CHAPTER XXIII. 
i, “A. Rs, 13-5-4: 2. £6-0-1. _ £ 345-5-4 4, £1,283-16-0. 
5. Rs. 1,016-15-105. 6. Rs. 1,840-0- ia 7. £1,085-0-6. 
8. £1,907-7-1. 
41> Aeee41,168-18-9. 2. 21,645. - 3. Rs. 20,405-2-8, 4. 43,345-10-3, 
5. £7,818-8-4. 6. Rs. 46,976-11-3. 7. Rs. 10,414-7-7. 
8. £424,931-19-9. 
ii. “1. Rs. 6,86,140-14-43. 2. £37,95,651-2-4. 3. £43,649-0-117. 
4, Rs. 7,49,791-6-0. 
iv. 1. Rs. 10,678-9-7. 2. 4848-18-24. 3. £1,637-18-83%. 
4, £9,362-11-54. 5. Rs. 9,99,500-0-9. 6. 4450-14-03. 
7. Rs. 10,357-6-0. 8. Rs. 13,386-14-2. 
vei 4. Rs. 165-13-4) 2. 4367-10-0. 3. £916-13-4. 4. £345-6-8. 
5. £10,195-4-0. 6. Rs. 19,057-8-0. 7. Rs. 2,800. 8. 45,910-15-0. 
Vio iwe oce-13-4..- 2. 2 666-12-0. 3. £23,135-4-5. 4. £156-3-53. 
vii. 1. Rs. 13,603-8-8. 2. Rs. 4,306-10-8. 3. £1,289-15-43, 
4. £14,966-5-14. 
Witige uns. aoe-6-0, 2. Res 125e5-0.. Soaks. 16-4-: 4, £17-10-11. 
5. Rs. 3-14-14... 6. £118-17-7. 7. Rs. 36-11-9. 8. Rs. 76-10-2. 
ix. I. Rs. 30-9-11. 2. Rs. 41-9-9. 3. Rs. 241-8-8. .4. Rs. 1,239-13-4. 
5. £20-2-27. 6. Rs. 48-14-9. 7. Rs. 2,900-1-6. 8. Rs. 5,267-11-7. 
xl. Rs... 14,465-122 . 2. Rs. 950-15-0. 3. Rs. 886-0-9. 
4, £10-9-84. 5. £72,410-1-62. 6. £1,810-13-6. 
7. Rs. 3,27,450-8-4. 8. Rs. 67,567-9-7. 
xi. I. £140-7-4$. 2. Rs. 32,427-8-0. 3. Rs. 935-15-7. 
4, Rs. 37,236-5-4. By a 8,989-0-3. 6. £2,066-8-6%. 
7. Rs. 58,965-12-11. 8. Rs. 37,695-4-10. 
mil, ae eee ey ee 3. £512-9-1. 
4, £197-11-113. 5. Rs. 2,03,317-12-10. 6. Rs. 61 6-10. 
7. Rs. 1,450-8-4. 8. 62 lbs. 3 OZ. 9, £14,297-9-113. 
10. Rs. 152-14-8. Il. £332-12-10. 12. Rs. $1,75,441-3-4, 
2 


sa 
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Examples. CHAPTER XXIV. 
i, 260 $q.- fee Z. 1120: sq. in. 
3. 578 sq. yds. 4. 553 sq. yds. 
a. lo-sq. yds. / ft 126 in. 6. 30 sq. yds. 1 foot 90 in. 
Ms fA Se VOSS.) 7 ft. FOU, Se. 27 -sq.-yds. 4 ft. 128 in. 
9. 10-sq.. yds. 5, ft. 126 in. 10,, 5.sq@, yds, 3 ft. 126 in. 
il. i sq. yd. 7 ft. 12. 12 sq. yds. 1 foot 54 in. 
H, Kk 47'sq. yds. 7 ft. Si in. 2. 234 sq. yds. 2 ft. 49 in. 
o. hq. Km. i Ha. 25 ca. 4, 4l ac. 9sq. ch. 4304 sq. 1. 
5. 6245ac. 6. 10°50625 ac. 7. 5°4390625 ac. 
Mean oot tan 9: 7-5. 10. 2°42055 ac. EN 1. 12,1120. 
Mi, 2.6; acres. 3. 3333 ac. 4. 4250 sa. mi. 
is ke bisa. vs. 7 £t.; 18 tn. Zo2/ sd. yds..2 f6e-120 in, 
3. 6 sq. yds. 6 ft. 4. 22’ sas yds. -/ ft, 5. Rs. 113-1-7.. 
6. £85-1-62. Wee7Ot25 fr. 8. 502 fr. to the nearest franc. 
eee Oe Besos yds. / ft. 2. 6°45 sq. can. 633 74:sq.. ft. Xo. 1°08 ac. 
5. 3096 sq. yds. 6 sq. ft. G. (1); 2534 5:(2) 1267"; 3) "634. 
7. 69 sq. yds. 4 ft. 8. 26 sq. yds. 1 foot 108 in. 
9. (1) 16:8 sq.in. (2): 123 sq. cm. (3). 706sq.cm. (4) 17°8'sq. in. 
10. (1) 76980°75 & 76419°75 sq. m. (2) 152286°75 & 151113°75 sq. m. 
(3) 937°8325 and 931°6125 sq. cm. (4) 1569°1975 and. 
1561°2075 sq. cm. 
vi. 1. 106sq. yds. 2. Rs. 44-5-4. 3. Rs. 28-10-4. 4. 29 sq. yds. 2 ft. 96 in 
vii, f. 5 ft. Qin, 2. ll yds. 3. 45 yds. 4. 89 yds. 
Practical Exercise—I. 333 yds. Z. 413 yds. 322° yds; 
: 4, 360 m. 5. 24 yds. 6. 50°16 m. 
Mite be RS: 192.02. “Ks. 527-6-13: 3. Rs. 6-9-0. 4. Rs, 343-12-0. 
ixcegt 1. 30:yds. Z.. 36 yds. 3. Qyds. 4. 5 yds. 1 foot 104 in. 
Practical Exercise—1. 120. 2. 540. 3. 800. 4. 720; Rs. 18. 
5. 288; Rs. 60. 6. 1014. 
Xe bs 1369. 2. 2944. 3. 14 yds. ; 2562. 4, 413 yds. ; 207. 
Practical Exercise—2. (1) 400 sq. ft. (2) 1140 sq. ft. 
; (3) 848 sq. ft.; Rs. 53. (4) Rs. 4. 
mi §.325-sq: yds. 2. 93 sq..yds. 44t. 72 in. 3. £300; 4: Rs Gee ~ 
mip Sees. 62-8-0.° 2. Rs. 26-9-0. 3. Rs, 339-359. 4. RS. 75-4-7%; 
xii: e272 yds. 26 AG. w& Rowl9 8 as.. 4s. 168. 
xiv. 1. 24it.; 16ft. 2.237, sq. yds. 3: 144 ft. 4. 20 ft..> 18 ft. 
xv. 1. 1345 sq. ft.119in. 2. £1-15-0. 3. Lac. 1 ro. 29°5808'po, 
oO. yos. * §../ as.6 p. 6; lisg. foot: 64in.; | .7.°33'; 3 sq. ft. 
8. Place the leneth of the board along the breadth of the plat- 


form ; 670. 9. 4800; 7: 500. 1 432sq. mi. Il 4in. 


398 ANSWERS. 


12. 239 ac. to the nearest integer. 13. 2°4 sq. in. nearly. 14. 14 ft. 
15. 4480 ; 1303 yds. 16. 374 sq. yds. 17. 89 sq. ft. 18. 11700 sq. wala: 
19. 1048 Sq. yds. -2@. Rs, 5-10-0. 21. 8 pieces ; 1103 sq. ft. 
zZ2. 93 Sd. its 23 463 lbs. 24. 10 ft. 


— ee 


Examples. — CHAPTER XXV. 


bat) c.f ts 2. 145% c. yds. 3. 2234c. ft. 4. 60,000 litres. 
5. Rs. 46-12-0. 6. Rs. 14-9-4. 7. 720 Kg. 8. 100 Ibs. 

9. (1) 53 ¢.-ft.. (2) 37a .c. Tt. (3) 157°464.c. em, (4) 9125.2 cm, 
1 

6 

i 





a UAE: 2,18 yds; 322 Et; 4. 0°043 in. & 2M; 


MOOT Sa. ft eke IDG 8:20 Basalt 
jit.2 1. 36,000. 2. 28,336. 8; 3,240, 4, 61,440. 5. 6,912. 6. 864. 
(Eee ey: 8. 31: 24. 
iv ods VibSee. in: feoove c. crm. 74°26 litres. 3. Saye Ge ate 


. o tons 4 ewt. 2 qts. 8 oz. 


i 

4 
Vb 2el tons S-cwtr 2 qrs. 19 lbs. 2.°3 tons 4 cwt..o qrs-4 eerie, 

3. 464. 4. 1 ton 3 cwt. qr. 23 oz. 5. 213} tons. 6. 14,479,674. 
160,000; 8. 9in.. 9. Rs: 75: . 10. Rs. 2-10-0; ~ fh. Revers: 
12. £1-6-0$. 13. 2023 Keg. b4, 1a Gi. 15. Rs. 108-8-5. 
he3l-6.ft..< 17.7574 cals. 18.16 tons6 cwtl 3 gr. 25.bs> tae 
is Re:-/7.. 20. 5 in. 21. 2 fons 6 cwh 16-1bs: 1202-922) 645) ee 





23. 7211 gals. £4. Oo hirs..12 iia, 
Examples. CHAPTER XXVI. 
peat) 20° ae: 2. 108 kalams. 3. 200 sq. yds. 4: Rs ol50, 
jet ORS... Oo: Zz. Rs. 16,875. > 3. 42,;240%c it, 4. 110/401, ‘tone, 
iii,e 1. 176 yds. ; 2,464 sq. yds. 2. 7,900. 3. 6873 c. ft. 
4. Seis sq. yds. 5. 1,240, sq. yds. 6. 14 sq. yds. 
1. Ss, 1OZA aS. 8. £36-6-4. 
EV 7 ASe259,989. Z. 61,900 squimls amore: 4. 11643 c. in 
§. 66,3/7+ c..dn. 6. 22 ft..8°5.in. to the nearest tenth of an ingen, 
TtGat B0a SQcill, +1 fORSq- in. S60 Oh 
- GYFEAR TI soc Vs 
Practical Exercise—Page 286. > 
ga) 410. (6) 4£13-12-6. 5. 3°4 mo. ; 14°6 wks. nearly. 
Ae to); O-0e cm, (0) Cease. 8. (@) -3'2- nm. 5. 12'6 mm, | 
Practical Exercise—Page 291. 
1. 30°5; 46 millions. 22 (4). hg 238. (2) 273. 
Gia eoes VIS. (2) 204 yrs. (3) 224. (4) 363, 
Toor: $700) 10:as, sae) Do ass 
Practical Exercise—Page 296. 
~ I. 104 ; 131; 179°6;—4 ;—14; 35; 80; 933. 
a 2. (a) (1) 29°3. (2) 36°6. (3) 51°3. (4) 66 ft. per sec, 
' (6) (1) 41. (2) 54°6. (3) 30°7. (4) 341 miles per hour. 
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Bi) Re. 784-2), 49%. 4. (1) Rs. 564. (2) 60s. 


5. (1) 14s. 2d. (2) 2 dol. 50 c. 8. (1) 35 yds. 


32 oon. == 
38°3 yds. 


(2) 35 mi. = 56 Km.; 35 Km. = 24-9; 4 (3)? doeals..==-160 


litrese do lites== 7:7 vals. (4) 35-lbs. =AS'9 Ke... 
Bou ea 1 hss 


(5) 36sq. yds. == 20°2 sq. Hee Sq; ine == 41-9 sq.-vds. 
(6) 35 ac. = 14°2 Ha. ; 35 Ha. = 86°4 ac. 


Practical Exercise—Pages 299 and 300. 


i 


1Ss7 
lie 230 pan. . 18.114 hrs: 19 Atter 5 hrs. 20. 11:50-a.me 


Geen (i oe 8 (1) ae oe) oP 92) (hy 456," (2) SEO. 
2 days. 14. 22hrs. 15. 15 hrs. 16. 12 days. 


ene = 


Examples. CHAPTER XXVIII. 


i: 


its 


itt. 


iv. 


vi. 


Vil. 


Vili. 


1 
Ze 
3 


‘So 


hemmed, need 


e 
Ld 
— ee OU NO oI RON 


12. 
16. 


. (1) The 2nd by 0° co (2) The 1s 
. 872350. 5. 20:21. 6. 200: 183. 


Sande: 5. (2) la 13 (3) 17: (4) 285 : 184. 
(2 


: 21, yi 


(hy 50 $1, se aeaa(d 482 OF, 


ot 
oa 


y 
(3) The Ist by ?y. (4) The 2nd by 47. 
7 
Neon 108s 1704.0 Wha Sn. 


_ (1) Rs. 58. (2) Rs. 373. (3) 13 hrs. (4) 10 fr. (5) 9. (6) Rs. 43. 


(7) £3-13-4. (8) 54. 2. 17 cwt. 3. Rs. 87/5. 


Pac: 7, 29015, 5. 55. 0Fd; 
. 3 and 4 form proportion. : 
pikG. 213 asauoos yds. 2eRSZO'9 as. 5 24; 3. 5022 Keg. ; 


101842 Ke. ; 100-1 lbs... 4. 2s. 22d. 5. Rs. 297 8 as. 


(.4.225-2-3: 71. 7 days. 8. 117 boys. 9. £37-12-6. 


60 days. If. 14 1bs. 12. 6 cwt. 3 Ibs. 13. 9133 m. 
714 pp. ; 84%. 152736 Tos. 1225. 16. 3210s; 27am. 


4*1 Ib. 2 TS, 3. 10°9 gals. 4. 40 Ke, 
3°0 in. 6.. 29°92 in: 16-0132 ©. B.S 7510S. 


V64e. 2.804375 m, 3. 117}, 4. 82-5 litres, 


Ves: 6: 9 tons 6 cwt. 2 qrs. 182 Ibs. 7. 224 sq fE. 


~4240ns6. 9. 46,400:cxin, 40..19s..25d, fh. 110. ft. 


RTs; 24 min. 


996.2, mi. 2. 12 days. 3. 1s. 103d. 4. Rs. 31,25,000. 


2 pal, 6. 1 ton 16 cwt. 7. 640 times. 8. 4,800. 


. 300 men. 10. 5 men. Pts irs: 12 O-SeCy 
Sine oe OF en Saroo oC, Ci. 45, G20 Si. tee 
. 80 days. 2. 63 days. 3. 26. 4. 180. 


I. 
5. 
8. 


210 men. 2. 40°4 Km. 3. 852 Ke. 4.192. 

ip 8 mito, the seh 3-85" 3-mi-b..324 in. 7. 744 Ke, 

288 hrs. 9. 168. 19. 22i min. 11. 28 mo. 

40 men. 13. 103 days. Met 187 10s. 15. 52 women. 
390 oz. ge 18 days. 18. 32902°5 gals. 19. 6 tons. 20. 52 days. 


Con rcs aera 


ade: 240, 8. The latter. 


| 


400 


Examples. CHAPTER XXIX. 
i, Tl... 46 2a" He Rest Sie 2-a. 3. Rs. 200: 4. 15 cwt. © 
5. 23 yds. 6. 9$ hrs. 7.°Rs. 14. — 8. 48 days. 
hs! “ha Bs » Sh oll, 4, 49°3 Ibs. 
ih. eh es. Let: a4 180. x. £20. 4. £131} days. 
iv, Ok. Srivet. Z. 90 men. 3. 9 men, 4, 17 men. 
v. 4 / tons 4 cwt. 2; 210 reants. 3. 163 min. 4. 63; min. 
5. 2125 pp G.. A177 13s: 7. 150 men. &. 417,300. 
9%. 3 hour. 10. 518Z2sq. yds. I}. 42in. LZ... 29 1a, 
13. 3583 pp. 14. 74 hrs. 15. 163 sheets. 16. Rs. 18. 
L7. £12 Os. 18. 180 knots. 19. 63 pp. 20.. 352 tons. 
Examples. CHAPTER. x. 
1. 9 mds. 36 srs. ; 10 mds. 29 srs. 27 A, £1,282 105. ease 
a 400": 360 ; 240. A; Rs. 300 Bi Rae. 200 220: aa tae. 
5. 152 men, 76 women, 38 children. 
6. A, ByC, each Rs. 615; D, Rs: 410 
7. Rs 100; Rs. 120 Rs. 160)-Rs. 200.-° & SOs Tees 2k seed, 
9. 113001. , 10. 750; 150.100; 
AT, ite sr 13's as, 9 B, Rs el Scan 
Iz... das. 215xas. 13.. A, Rs: 326°10-8...5, Rese 15365-4- 
M4. A, Rs. 264 ; By Rs..224.C, Rs. 192, TS... 1S 
16. 633 cwt. cement.; 5,5, c. yd. sand ; 108 c. yd. stone. 
if. mah: 36: boys: 2. 16 women. 3. 13 sheep ; 52 hens. 
4. 17 pagodas ; 85 half-rupees 
iii. I. A man, Rs. 20; A woman, Rs. 4. 
2. A man, Rs. 25; A woman, Rs. 8-5-4. 
3. A boy, £1-0-6 ; A girl, 6s. 10d. 4. Agoat, Rs. 6; A sheepees 
Rs. 4. 
moORS, 2 Resse ¢ RS Zt 6. £1. 138-7 16s. 6d Soa 
7. 41,000 : B, £333-6-8 : C, 466-13-4. 
$a 478s. 120 + Boks: T60 ©, Ree 28g, 
9. Rs. 30-0-5 ; Rs. 24-0-4 ; Rs. 18-0-3. WW. See 202k, 3 Peed 
lk, Resi 4: Rs. 3% Rsio2vslZ. A,s4d-1-3-> Bg 1-5-6; Cy 43-Teee 
ivi dy “Res 25 3°75: nalire es tars; 2. Rs. 20 ; 40 qr.-rs. ; 
60two-as. 
3. 40 half-sov. ; 20 half-guin. ; 80 half-crowns. 4. 40; 20 ; 30. 
v.. ob Rs. 12-10-8, 2. £1-4-9. 3. 6 meas. 4, 10 meas. 
Examples. CHAPTER XXXI1. 
i, I. Res, 2-4-0. Ages. 3. Rs. 6-4-0. 4. 4 lbs. 
Bei 2. 3s Tes 3. Reo 4, 121, 
jii. |. 40. 2. id= Reeds eda ey 4. 1,200 ; Lewt. lg qrs. 
Avy. Lessee Z. 16. By 24, 4. Rs. 1-0-2. 
v. I. 600 men; 400 women. 2. 60 boys ; 40 girls. 
3. 56 Euc. ; 64 Alg. 4, 49% mi. 
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; 
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-One-Hour Papers : Third Series 


Note.— Answers in money are given to the nearest pie or penny. 


i. I. 74 pals..° 2. Mango, 1 an. 63 p.; guava, 23 p. 


3. 192. 4. 54 days. 5. 54 Ibs. 
ii. 1. 37 women. 2. 338 sq. ft. 3. 1869: 1733 nearly. 4. 17. 5. 196. 
iii. 1. 4,000 gals. 2. 600. 3. 8meas.. 4. 113 gers. 5. 18z ac. 
iv. 1. Tea, 2s. 8d. ; coffee, 1s. 8d. ; sugar, 34d.2. A, Rs. 12; B, Rs. 8. 
3. 135 days. 4. 12} tons. 5. 32 mats; Rs. 21-6-0. 
Magihe Sy ce 2. fe SUI 3. 13 as. 4 p. 
$0; Ro P3580 3b, RSs. 3,220, 5. 9°6 in. 
Vie. ks; 2,343-12- x 2. Rs. 13-6-6. 3. 491565 yds. 
4. Rs. 3-12-0. Bet -ft.-6:2.1n, : 
Mil ote Mango, 2-as..3'p. + Orange, 4 an: 2. 2) days. 
3: 45-Cays,.. 40 A; Rs. 320: B, Rs,:293-5-4; C, Rs. 110; 
D, Rs. 201-10-8. 5. 0°068 Kg. 
ui ob 0'b1. 2, RS. 33:12-0..-.8, Re. 6,300... 4.9.  S.e24 sq. my. 
ix. 1. 210 viss; 280 viss. 2. £77-14-71. 3. 51 days. . 4. Rs. 704. 
5.42 in. | 
So eS 85-47-90. (2.64.2 3. fo-women....4.: 3,600 Titres. “8s: 414. 
en 5s... 2o- a ainsRS.24... ee 200 4. (1) 80 sq. tt. (2) 960 €..16. 
3S. 190. 
Rie bps Tees til ZereQts, 3. Rs. 1-14-0. 4, 60 men. 
§- 513 sg ft,.and 609 sq. ft. 
wii... I, Rs. 15,697-13-0. 2..62:09 miles. #3.- 5} ac. 4: (4)* 29°66: 
| (2) Rs. 295-7-3. . (3) £30-5-53. 5. 990 ft. | 
xiv. I. Rs. 740-2-4. 2. 120 men and 120 boys. a. 9 aces 46 ac. 
4, 90 men. 5. 264 yds. 
1. 132480 gals. 2. 403313°9049. d.205.0 30s. OF, 
—— |. 0°003, 5. 30 days. : 
Examples. CHAPTER XXXII, 
ee oot 2 90S as 2040.4, 35. 5 (1) as 2): 2. A 2 (4) 22. 
6911) 0065.6 (2) 01225" (3)0° ays (4% O:47125:: -€5)7 02166, 
(6)-0°007.> (7) 02231." -2(8) + 0°0 
7. (1) 13° as. (2). 4106-1-0.(3). 1 f ae 822 yds. (4) 635 grams. 
Sore hy est 18+5-7: (2) 4s, 2 ,830-7-8. (3) Rs. 4,418-6-5. 
(4) Rs. 38,029-12-10. 
9, (1) £21- 2-63. (3) Rs. 45-3-1. (3) Rs. 65-6-8. (4) 44-4-14. 
it 2A, 2. 48. 32 106 934.72. -o. 6715: 36... 0:0343/5. 407, 17, 
a9. 9. 83. 10. 25; 1 Where 12..3134, 18, 322 14.35. 
15. 60. 16. 183; 812. 
im. J. Rs, 50. 2..Rs, 300. 3% 250 yds. 4..120mi. 5. £41.» 6. 80. 
7, 300 tons. 8. 5 days. 9. 500. 10. 135. Il. £180,000. 12. £5,000. 
iv. 1. (1) 564. (2) 833. (3) 46%. 2. (1) 653. (2) (a) 71%. (6) 46%. 
3 


. (1) 1437; 143. (2) 14%. 4. Increase 16, 
26 
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v. 1. 1,000. 2. 252. 3. Rs. 160. 4. Rs. 75. 5. 20,000. 6. Rs. 2,00,100. 
7. Rs. 1,60,000. 8. 18,909 ; 21,273 to the nearest integer. 

vi. Le (a) 1:6, (6) 2°3. (c) 0°21. (d) 1:1. 2. 92:5: 7°5. 3. 0:00015. 
4, 198 85, SAN 7 De 0; Re. 2 vay ta-Mt. 
8.2914: Be. 9, 104: 10. 7625.; 12600 ; 4775.° Sige 70ee 
12.- 500 ibs. ; 623 Ibs. 13. 4. lbh aly See ae 
15. England and Wales; 12°33; 11°09. 16; Os) 

Examples. CHAPTER XXXII. | 
i, I. Rs. (05 as.. 2. 492-15-0. 3. Rs. 709 14 as, 4. 4182-16-35. 
5. Rs. 43-9-1. 6. 432-13-4. 7. Rs, 27-9-2. 8. £11-14-33. 
Rs. 207. Z. £93 15s, 3. Rs. 382-8-0. 4. 4267-19-43. 
. £308 10s. 6. 4£234-10-9. 7. Rs. 353-6-6. 8. Rs. 296-11-83. 
lit. I. £284-1-9%. 2. Rs. 221-7-2. 3. Rs. 11,626-15-14.4. Rs.814-5 
5. Rs. 269-4-7. 6. Rs. 5,957-9-10. 7. Rs. 157-9-4. 8. 4£72,406-1- 73 


iv, = he -RS? 93°12 dss: RS.. 716 12 as. 2. Rs 266 14 ase Fs ee Gi 
3. Rs..3546 as. Rs. 2,716 14.as. 4. £302-14-9; 4€1,648-4-9. 
5. £2,785-10-2 6 £3,114-6-103.7. £3,086-13-4. 8. Rs. 1,482-1-2. 


v. 1. (1) £703-2-6. (2) Rs. 1533 as. (3) £30-3-9. (4) £34-11-0. 


2. (1) £2,381 5s, (2) £1,001-4-42, (3) Rs.634-6-8. (4)Rs.2,309- 1-6. 
Wi ele Aho ess 2s: Ape 3, Rs. 30-15-8. 4, £2-6-23, 
B.S eG, GS oe $08 oF Re ORS 8. 41,534-10-63. 
vii, I. Rs. 14-0-6. 2 35-16-94. 3. Rs. 1,610-15-4. 4. Rs. 4,610-13-2. 
viii. I, Rs. 700. 2; -Rs5 200, +3. Rey 45s 4. Rs. 90. 
eet, 4,956, 2. Rs. 4,143 12 as. 3. 41,860. 4. Rs. 450. 
My Slaed VPS. 2. 3xyrs. 3. 93 mo. 4; 83 yrs. 
Seas, Vrs. 6.. 20 yess too oe VRE 8. 35 YTS. oy 


pices 28) 23932, 4. See MOOR, ae Oe 


Saget RS,.10,0/5.. 2. RsG,2/5-643; Wes Sycou. ss 
5. 286 yrs. 6, Rg.-562.8 as.; 75%. 7. Rs. 2628 as, 8. 2ag0. 
9. Rs. 4,169-9-11 to the nearest pie ; 2944 yrs. 10. 9%%. 
Pees. 28, 6506.48) -(i2.: Rs; 510% 13. 14 yrs. 14. Rs. 421; 10%. 
15. Rs. 7,896 + 4%< Ab. Re. 32,000. 


Examples. CHAPTER XXXIV. 

Pork. 205 Dee ae. 3. 24, 4, 10. §. 4.. °-:. 
6. 4. 7. 1838. 8. 8. 9. 20% gain. 10. 5% loss. 

i, ode wees 2. eee 11-12-24. 3, 20sca0d. 4. Rs, 1876 88.“ 

: 5. Rs. 3,600. 6. 1s. 34d. to the néarsst penny. 7. 10 p. 

; 8. 3s. 42 d. to the nearest penny. 

iii. 1, £6-17-93. 2; Rs. 1,190. 3. Rs. 5-10-0, 45 Rs. 1,200. 
; iv. 1. £450. 3, 229. 3. Rs. 36. 4. Rs. 1,840. 
ps v. 1. 12% gain. 2. 168% gain, 4. 125, 4. 0°8% gain. 
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Wiest: RewlUso-0. asco as. 4 p> 3. Rsesl2:as. 4 OD: 
Cites 20; Be S00: 3 2s Cas 4, 4£1,001-2-6. 
MSSTeee wie ues tO. oe ZOO: 3. Rs. 21,666-10-8. 4. Rs. 11-1-9. 
5; Rs. 62-2-6. 6. Gains Rs. 703-8-0. 7. 33% nearly: 8. 7s. 113d. 
9. Gain 182%. 102 Rod -2-8 bd 12. Loses 80 %. 
One-Hour Papers: Fourth Series. - 


i meee ft2 el Caw — too ac. 21d, aced. Ks. 20a9 (1 1b =}2 OZ): 
‘3 qe hoe, 3 Os aes 
ii, I. Rs. 64,315-4-6 ; Rs. 881-0-6. Pele Ser. 1s 3. 11} days. 
4, 30 per cent. 5. 90 miles. 
104, 2. 45 days, 3.625 cawnies,. * 47 £1,953-1-8..:.32° 700; 
. 186 yds, 2 tt. Sin. 2. 2,400 men; 3. A, £2,900-13-9 ; 
B, £2,331-19-5 ; C, £1,610-1-3. 4, 25% per annum. 
Rs, 140 13 as. §. 59%. 
=< Sivks. Zu 15-125 tae Bolsa tt, 3. 114 days. 
5 oe 3 16% 3-13.%: 5. £475. 


I 
4 
l.1os. id. 2. Lhe train by 242 ft, -perisec, -3:531 02... 4520. 
an Ay Rs-o00r Bi RS: 020-4@ S000 3s Ree 508: 
I 
| 


eee 

he 

a pete 
e ° 

—" ell 


- 1123, 2. 10°56 in. 3. Rs. 450. 4. 360 days. 5. 35 yds. ; l¢ yds. 
Co 4 ASaBO Pe job G aso P.-C O 26: oD. eeeyyor utiles (232 
Sap. te, 3s O06 4, 32 days. 6. Rs, 33-5-4. 

1, £560-6-8 ; 4741 c. ft. 2. 3°8 yrs, 4. 187°5 gals. ; 1869°63 lbs, 
5% io md, 

By 1100, 2, 23,740"; 22%. 3, Gained: 535% 4. 3000 imen= 
Soe Mi, an hr, 
Si be Omer Ss. AV 3 Sree cece. 36 hrs. 3. Oyrs. 4. 6 mds... 5. 20, 


Bat ole Se Kor, 2. £55-11-14. 3. 33%. 4. 30 boys. 
5. 1543 mi. after starting. 


Rill, 1. 43-12-25 ; 0°2375,. 2. :£1,706-14-7 : Rs. 25,600 15 as. 3. 59°268 
ers, 4, 4°5] fr. 9- 1-foot 9:in. 


xiv. I. £187-5-7.. 2.4%. 3. £1-13-4. 4. £44 Ke. 298 g. 5.20 yrs, 
av Geez 7 aid 2/°3 mir. 3d foot:2 in. 40.25%. 8. 81iSe 4a. 


xvi, 1. 1:0162: 1. 2. 0:006; 0°6%. 3. By rule 0°1838” and by formula 
Te O° 433625 4. lin.’ to 22 mi. 5. Rs. 750. 


Vii. J. 211 Kg. 2. 25 in. to the mile; 62:5 sq. in. 3. 7 mi, 640 yds: 
4. 352 and 356. 9». 324%. . 


RV MiST, ag. led. <2; 1015 sq.m. ;0°005.sq.m. 3. By rule and by é 
formula, diameter = 121'8”, 4=£2 J6s- 5. 26:5. see 
ae Hoe oh Ste 7. B80 (03.60 57,924. 5°3%,  §, 83,84: 66, 81%. i 
RSet, 1145 511450, 2. £13-2-6. 3. 113. ers, 4. 81,097 sq. mi, 2 
more, 5. 44% per annum, ivy 
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